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Star Dust 


AMONG THE LITTLE KNOWN occupations of the 
modern industrial world is the production of stars and 
star dust used to form the constellations and nebulas of 
the universe. Naturally, astronomers, whose reputation 
and livelihood (chiefly from the sale of popular or 
pseudo scientific books) depends to a large extent on 
the credulity of the public, are not anxious to have their 
professional secrets made public. 


Few companies have facilities for manufacturing 
this dust which can be made only in a dark room at 
midnight on the first Friday following the full moon. 
The above unusual photograph was taken in the shops 
of the General Electric Co. during a lightning flash. 
Because of the poor visibility due to clouds that night, 
the demand for stars was light and only one of the 
four machines was in operation. The flash of light from 
the bottom of the wheel of the swing grinder is made 
by the stars as they leave the wheel and enter the hooded 
entrance to the flexible tubing which conducts them 
through a blower system to the outside. After leaving 
this building they are directed to the proper position in 
the sky by a 10,000,000-v. cathode ray, details of which 
are kept secret. 


Of course other things are made in these shops, for 
instance turbo-generators such as are described in the 
Glenwood Station article beginning on the next page. 
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MORE POWER 
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LONG ISLAND 
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RR ECENT construction of Glenwood Sta- 
\ tion No. 2 of the Long Island Lighting 
Co. increases the capacity of the system by 
This station with an ultimate 
capacity of 170,000 kw. combines an unusu- 
ally high kilowatt capacity per unit volume 
with an arrangement providing adequate 
and convenient space for operating and 
maintaining equipment. @ Located as it is, 
in an exclusive residential section of Long 
Island the plant had to meet rigid operat- 


95,000 kw. 


ing requirements. 


Vv, iW Vv 


IKE ANY OTHER COMPLEX organized 
entity, a power station must be suited to its 
environment. A station intended for use in 
an intensive industrial district need not pos- 
sess architectural beauty beyond that of its 
neighboring structures, nor is it necessary, except for 
economic reasons, to incorporate in its design unusual 
provision for the suppression of smoke and dust. Con- 
trarily, a station located in close proximity to a select 
residential area, must not only present an architectural 
aspect in conformity with its surroundings but every 
precaution must be taken to prevent its operation from 
causing annoyance due to smoke, dust or noise. 

The new Glenwood Power Station at Glenwood Land- 
ing, Long Island, N. Y., is a plant which falls into the 
last category, for it is located in a most exclusive resi- 
dential section on the north shore of Long Island. Not 
only was it necessary to provide this plant with a pleas- 
ing external appearance but every precaution had to be 
taken to eliminate features which might be objectionable 
to the neighborhood. 

This station is the latest addition to the generating 
facilities of the Long Island Lighting Co., and was built 

_to supply the rapidly increasing load in the territory 
served by the company’s lines. 

The Long Island Lighting Co., with its subsidiaries, 
supplies electricity and gas to practically all parts of 
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Long Island outside of N. Y. city and to portions of 
Queens County within N. Y. city, also gas to portions of 
Kings County within N. Y. city and operates 3 main 
electric generating stations on the island. 

Before this new station was built, there had-been a 
station at Glenwood Landing for a number of years. 
Naturally, this plant contained equipment which was 
not as efficient as the equipment now available and be- 
eause of the rapidly growing load the plant was no 
longer adequate to serve the community. The fact that 
its operating conditions, such as steam pressure and 
voltage were of an earlier date, made it desirable to 
supplement it with a new plant rather than attempt to 
increase its capacity by the addition of other equipment. 

So, early in 1925 it was decided that a new plant 
known as Glenwood Station No. 2 be built. 


NEW STATION DESIGNED FOR AN ULTIMATE CAPACITY OF 
170,000 Kw. 


The new station is designed for an ultimate capacity 
of 170,000 kw. but, of course, this may be subject to 
change depending upon the future demands of the sys- 
tem and upon developments in equipment design. At 
present the installed capacity totals 95,000 kw., con- 
tained in two units, one, the initial installation, a 20,000 
kw. machine and the other, placed in service the latter 
part of 1930, a 75,000-kw. unit. 





























October 15, 1931 


The initial installation, consisting of the 20,000-kw. 
machine together with two boilers and the necessary 
coal preparation equipment was made early in 1929. At 
that time, space was provided for two additional units 
of 40,000 kw. capacity, each, but the load grew so rap- 
idly that when a second unit was necessary, a 75-000-kw. 
unit was selected. Thus at present there is space in the 
building for still another 75,000-kw. machine. 

Although the Glenwood plant contains no startlingly 
new features, it is built along the most modern prin- 
ciples of power plant design. The ‘‘unit’’ plan of opera- 
tion is employed in the turbine room, each generator 
together with its condensers and auxiliaries operating 
entirely independently of the other, but the boilers are 
all connected to common steam and boiler feed headers. 
Thus the whole boiler plant is available to each unit. 
The method of accomplishing this end is more fully ex- 
plained under ‘‘Control of Feedwater System.’’ The 
heat balance arrangements of these two units are prac- 
tically alike. 

Among other modern features of design are the use 
of pulverized coal, electrostatic precipitators, full auto- 
matic combustion control and an automatic house tur- 
bine. The steam pressure carried at the boilers is 450 lb. 
with a total steam temperature of 800 deg. 

Since the plant is located on tidewater, all coal is 
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delivered to the plant by barge. This is unloaded by 
means of a coal tower and delivered to a double roll 
erusher for preliminary crushing. At this point, the 
coal may be sent to storage or it may be delivered 
directly to the pulverizing plant for immediate use. 

If intended for storage, a drag scraper distributes it 
to an outside storage pile adjacent to the plant. Coal 
for delivery to the pulverizing plant is taken from the 
crusher or reclaimed from storage by the drag scraper 
and elevated to the top of the boiler house by an auto- 
matic skip hoist, where it is given a second crushing. 
It is then carried to the raw coal bunkers by an auto- 
matic tram car. The raw coal 
bunkers have a capacity of from 
1300 to 1700 tons. The details 
of the coal pulverizing equip- 
ment are shown in Fig. 3 while 
Fig. 2 is a schematic drawing of 
the arrangement. 

This equipment is all con- 
tained in a separate building 
apart from the boiler room 
proper, although there is a com- 
mon wall between the two. The 
pulverizing house is well venti- 
lated so as to reduce the ex- 
plosion hazard. 
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The System of pulverizing used is the central system 
developed by the Fuller Lehigh Co. Main equipment 
consists of two 15-ton, 70-in. Fuller screen mills and 
one 24 ton No. 60, air separating table type mill, to- 
gether with the necessary exhausters, separators and 
pumps which make up the system. 

As may be noted from the diagram Fig. 2, from the 
raw coal bunkers, drag conveyors carry the coal to the 
mill feeder lines which deliver the coal directly to the 
mills. A magnetic separator installed in the feeder lines 
assures an absence of foreign iron or steel which might 
damage the mills. 

The pulverized coal is drawn from the mills by the 
mill exhausters and the mixture of coal and air delivered 
to the cyclone separator. Here the greater part of the 
air is withdrawn at the top while the coal falls by gravity 
to Fuller Kinyon coal transport pumps for further de- 
livery to the pulverized coal bunkers in the boiler room. 
The fuel transport system operates under an air pressure 
of 65 lb. per sq. in. 

No separate driers are used, sufficient moisture being 
removed in the pulverizing mills by the transport air. 
This air is reclaimed at the top of the exhauster as shown 
and before passing to the mills is heated by the intro- 
duction of additional air through a steam heater. The 
latter is a Griseom-Russell fin tube type heater capable 
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of heating 70,500 cu. ft. of air per hr. from 40 to 385 
deg. F. 

The air separated from the coal in the cyclone and 
bled from the system is passed through a battery of 
twelve Dracco filters, which removes the small amount of 
coal dust that still remains. An exhaust fan driven by a 
40/20-hp. motor draws the air through the filter and 
exhausts it to the atmosphere through a 32-in. vent to 
the roof. 

The coal reclaimed by the filters falls onto a trail- 
ing conveyor at the bottom of the battery which finally 
delivers the coal into the line feeding the Fuller Kinyon 
_ fuel pump. Two Fuller Kinyon pumps are provided, 
one to serve the two 15-ton mills and one for the 
24-ton mill. 

The arrangement of coal preparation here described 
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is that used in connection with the Type B pulverizer 
put in at the same time as the new 75,000 kw. unit. The 
system used in the initial installation is practically the 
same, except for some minor constructional details. In 
this original system, provision was made for drying the 
coal by means of flue gas but it was found that this was 
unnecessary. 


Station ARRANGEMENT 
Before we proceed to describe the features of the 
boiler room, it will be of interest to discuss briefly the 


CTROSTATIC PRECIPITATORS 
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CROSS SECTION THROUGH STATIONS SHOWING THE NEW 175,000-KW. GENERATING UNIT 


station arrangement as a whole. Perhaps the most out- 
standing feature of the plant is the convenient and ade- 
quate space prevailing for operation and maintenance 
of equipment, combined with an arrangement giving an 
abnormally high kw. capacity per cu. ft. 

The main generating units are set transverse to the 
length of the turbine room, with the longitudinal axis 
of the condensers at right angles to the turbine. This 
provided a more convenient arrangement for the con- 
denser auxiliaries, the generator cooling fans and the 
evaporators and feedwater heaters. As will be noted 
from the accompanying drawings, the circulating water 
intake tunnels run lengthwise under the turbine room, 
thus permitting a symmetrical arrangement of circu- 
lating pumps. 

The extraction feedwater heaters, the evaporators 
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FIG. 2, DIAGRAM OF FUEL PREPARATION SYSTEM 
and evaporator condensers as well as the boiler feed 
pumps are located on two levels below the turbine room 
operating floor, where the amount of piping between 
them and to the turbine is reduced to a minimum. An 
excellent idea of the heater and pump arrangement may 
be obtained from the photograph, Fig. 4. 

While not elaborate, the turbine room proper is at- 
tractive in appearance. The floor of tile and the walls 
of glazed brick, harmonize effectively. Large windows 
at both ends and skylights in the ceiling admit an abun- 
dance of daylight. The roof trusses are exposed as shown 
in the photographs. For handling the turbine room 
equipment, a 100-ton Cleveland Crane with a 15-ton 
auxiliary hoist is provided, with maximum capacity of 
125 tons on main hook required for 75,000 kw. armature. 

In the boiler room the four boilers comprising the 
present installation are set symmetrically, two on each 
side of the firing aisle. Both forced and induced draft 
fans are placed above the boilers while the electrostatic 
precipitators are mounted on the roof. The pulverized 





FIG. 3. 
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coal bunkers are located directly above the firing aisle. 

Secondary air for combustion is taken into the forced 
draft fans above the boilers and passes down through 
the air preheaters and then by ducts along the sides of 
the furnaces to the burners at the front of the boilers. 


Steam is generated at a pressure of 450 Ib. per sq. in. 
in four Babeock and Wilcox Co. inclined straight tube 
cross drum boilers. Each of these units contains some 
20,000 sq. ft. of heating surface and generates approxi- 
mately 300,000 lb. of steam per hr. Interdeck type 
superheaters provide a total steam temperature of 800 
deg. 

These boilers are set singly with furnaces of 11,700 
cu. ft. volume completely equipped with Bailey water 
cooled walls, and fired by four intertube turbulent burn- 
ers. Primary air for these burners is supplied by one 
primary air fan for each boiler. These fans are installed 
on the operating floor near each furnace. The air is 
heated in four vertical tubular heaters each with 44,925 
sq. ft. of surface. 

In general, alternating current motors are used to 
drive all the electrically driven auxiliaries. In the case 
of the Bailey feeders for the pulverized coal burners 
220 v. direct current motors are used, because of their 
excellent speed variation characteristics. 

Boiler operation is controlled automatically by the 
Smoot system of combustion control. Each boiler has 
its own control panel and in addition there is a ‘‘super- 
master’’ panel which codrdinates the individual controls. 
The Smoot control system regulates both the forced and 
induced draft by fan speed and damper control, the 
coal feeders and the boiler feed pumps. Although under 
normal conditions operation of the boilers is entirely 
automatic, push button switches are provided on the 
control boards for manual control if necessary. The 
boiler panels each contain a Bailey boiler meter, a 
MeNeil liquid level indicator, a Brown recording pyro- 
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meter for flue gas temperatures, ammeters showing the 
input to the feeder motors, Ellison draft gages, the 
rheostat indicators on the fuel feed motors, main steam 

























FIG. 4. VIEW SHOWING EXTRACTION HEATERS AND 
BOILER FEED PUMPS 


THE NEW 75,000-KW. GENERATING UNIT 


CIRCULATING PUMPS AND CONDENSER OF 
75,000-KW. UNIT 


FIG. 5. 
FIG. 6. 


pressure gage and a recording meter for the total steam 
temperature. 


As already mentioned, this plant is located in a 
select residential section of Long Island and it was 
highly important to prevent the spread of fly ash in the 
neighborhood. This requirement led to a careful investi- 
gation of the various types of equipment available for 
the removal of dust from flue gas, and finally, in the 
selection of Cottrell Electrostatic precipitators. 


Four of these units are installed on the monitor roof 
of the boiler room, one for each boiler. :These supplied 
with rectified direct current—440-v., 60-cycle current 
being stepped up to 75,000 v. by means of transformers 
and then rectified by synchronous mechanical recti- 
._ fiers. This system of dust removal has been found highly 
satisfactory and it is capable of removing as high as 
95 per cent of the fiy ash. 

Each boiler and precipitator is served by its own 
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stack. These are of steel and are mounted on the struc- 
tural steel of the building. They are 14 ft. in diameter 
and rise to a height of 138 ft. above the roof, or 228 ft. 
above the burners. 


TURBINE AND CONDENSING EQuIPMENT 


The two turbine units which comprise the present 
generating equipment both operate on a steam pressure 
of 400 lb. and a temperature of 750 deg. at the throttle. 
The 20,000-kw. machine has 14 stages and is arranged 
for bleeding steam for feedwater heating at the 3rd, 7th 
and 11th stages. The 75,000-kw. unit is a 17-stage tur- 
bine arranged for bleeding at the 6th, 11th and 14th 
stages. 

Both units are direct connected to 13,200 v., 3 phase, 
60-eycle generators with direct connected exciters sup- 
plying field current at 250 v. For emergency purposes, 
a spare 250-kw. exciter is provided. 

For the 20,000-kw. machine, a surface condenser of 
24,750 sq. ft. is provided, while for the 75,000-kw. unit, 
one of 65,000 sq. ft. is installed. These are both of the 
2-pass divided water box type. The tubes of the. small 





unit are packed with corset lace packing at one end 
while those of the large unit are rolled at both ends. 
In this unit the return water box is supported by a steel 


diaphragm. 
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Each condenser is served by two, motor driven cireu- 
lating pumps having two speed motors and two centrif- 
ugal type condensate pumps. Air is removed by West- 
inghouse Le Blane air pumps driven by squirrel cage 
motors, and an air ejector of the surface type with inter 
and after condensers. The latter have condensate and 
raw water sections. 

An interesting feature of the condenser installation 
for the 75,000-kw. turbine, is the method of protecting 
the unit in ease of loss of vacuum. Instead of the usual 
atmospheric relief valve, this condenser is provided with 
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in Fig. 7, which shows the conditions for the 75,000-kw. 
unit. Condensate is heated in four stages. Leaving 
the main condensers, it passes first to a closed heater 
receiving steam from the 14th stage of the turbine. 
A portion of the condensate also is passed through the 
air ejector condensers. From the 14th stage heater 
it passes to a deaerating heater, supplied from the 11th 
turbine stage. The boiler feed pumps take suction from 
this heater and after passing through the evaporator 
condenser and another closed heater receiving steam 
from the 6th stage, the water enters the boiler. 
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FIG. 7. 


a lead diaphragm between the condenser and the atmos- 
pheric exhaust line. This lead diaphragm ordinarily is 
kept pressed tightly against a steel grid by the atmos- 
pherie pressure existing on it by virtue of the vacuum 
inside the condenser. Should the vacuum fail, however, 
a pressure builds up inside the condenser which blows 
out the thin lead diaphragm and opens the condenser to 
the atmosphere. It is not expected, however, that this 
diaphragm will ever blow, as the turbine is equipped 
with a Consolidation Engine stop which will shut the 
throttle if the vacuum falls below 17 in. 


Heat BauaANnce ARRANGEMENT 


The heat balance arrangement can best be understood 
from the piping diagram and the heat balance diagrams 





HEAT BALANCE DIAGRAMS AT VARIOUS LOADS 


Make-up water is pumped from deep wells at a 
temperature of 60 deg. and is heated in an evaporator 
open heater to 210 deg., at which temperature it enters 
the evaporator. The evaporator open heater is supplied 
with steam from the evaporator. 


ConTROL OF FEEDWATER SYSTEM 


An interesting feature of the plant is the method of 
operating and controlling the feedwater system. This 
system, as has been mentioned, has been designed to 
operate on the unit principle. The motor driven pump 
installed with unit No. 1 is connected to that unit only, 
and is designed to draw water from the deaerating 
heater connected to that unit. For unit No. 2, two 
pumps of equal size have been installed. These pumps 
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will draw their water from the No. 2 deaerating heater. 
The present intention is to install two new pumps with 
unit No. 3. 

The motor driven pump on unit No. 1 was designed 
for a 20,000-kw. unit. The pumps for unit No. 2 are each 
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to act as a spare for any one of the motor driven units. 
It is so connected that it can draw water from either of 
the present or the future deaerating heaters and pump 
it through the corresponding high-pressure heaters. 

In order that the bleeder heaters on a unit shall 





GENERAL INFORMATION 


Present installation, 95,000 kw. 

Ultimate capacity, 170,000 kw. 

Location—Glenwood Landing, aa, J. 

<1 Sage and Constructors—E. L. 
Phillips & Co. 


TuRBO-GENERATORS & AUXILIARIES 
Unit No. 1 


General Electric Co. turbine, 20,000 
kw., 1800 r.p.m,, 14 stages, bleeding 
steam for feedwater heating at 3rd, 
7th and 11th stages, connected to 


25,000 kv-a., 138,200-v., 3-phase, 60- 
cycle generator with exciter, 250 volt 
compound wound direct connected. 


General Electric Co. auxiliary exciter, 
250 kw., 250 v. compound wound. 
Generator Air Coolers—General Elec- 
tric Co. Surface type fin tube in two 
sections, total 6560 sq. ft. cooling sur- 
face, 65,000 cu. ft. air per min. 


CoNDENSER & AUXILIARIES 
Unit No. 1 


Westinghouse Electric & Manufactur- 
ing Co. condenser, 24,750 sq. ft. sur- 
face type two pass divided water box 
4296, 1 in. Admiralty metal tubes 22 
rk. long corset lace packing one end. 


Westinghouse Electric & Manufactur- 
ing Co. circulating pumps, 27,665- 
£.p.m., single stage centrifugal to de- 
velop 19.8 ft. head at 575 r.p.m., 26 
in. suction, 24 in. discharge, driven by 
100-hp., 575 r.p.m., 2200-v., 3-phase, 
60-cycle Westinghouse squirrel cage 
motors. 

A. S. Cameron Pump Co. condensate 
pumps, 500-g.p.m., two-stage _ centri- 
fugal type to develop 185 ft. head at 
1170 r.p.m., 8 in. suction, 5 in. dis- 
charge, driven by 

40-hp., 1170 r.p.m., 2200-v., 3-phase, 
60-cycle Westinghouse squirrel cage 
motors. 

Westinghouse Electric & Manufactur- 
ing Co. Le Blanc air pump, driven by 
50-hp. Westinghouse 2200-v., 3-phase, 
60-cycle squirrel cage motor. 
Westinghouse Electric & Manufactur- 
ing Co. air ejector. Surface type inter 
and after condenser with condensate 
and raw water sections. 


TURBO-GENERATOR & AUXILIARIES 
Unit No. 2 


General Electric Co. turbine, 75,000 
kw., 1800 r.p.m., 17 stages, bleeding 
steam for feedwater heating at the 
6th, 11th and 14th stages, connected to 
93,75 kv-a., 13,200-v., 3-phase, 60- 
cycle. 265 w., 250- -v., compound 
wound direct connected exciter. 
Generator Air Coolers—General Elec- 
tric Co. Surface type fin tube cooler 
in four sections, each having 5690 sq. 
ft. cooling surface. 

Fans, each having a capacity of 38,- 
000 c.f.m. against 10% in., each driven 
by a 100-hp., 2200-v., 3-phase, 60-cycle 
General Electric induction motor. 
Ductwork by Connery & Co., Inc. 


CoNDENSER & AUXILIARIES 
Unit No. 2 
Westinghouse Electric & Manufactur- 


ing Co. condenser. 65,000-sq. ft. sur- 
face type, two-pass divided water box. 
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10,810—1 in. Admiralty metal tubes, 
23 ft. long. rolled both ends, return 
oc box supported by steel dia- 
phra 

Wecleshonns Electric & Mfg. Co. cir- 
culating pumps. 37,500-g.p.m., single- 
stage centrifugal type to develop 23 
ft. head at 290 r.p.m., 42 in. suction, 
36 in. discharge, driven by 

300/140 hp., 294/220 r.p.m., 2200-v., 3- 
phase, 60-cycle Westinghouse motors. 
Westinghouse Electric & Mfg. Co. con- 
densate pumps. 400-g.p.m. centrifu- 
gal type to develop 195 ft. head at 
870 r.p.m., 10 in. suction, 6 in. dis- 
charge, driven by 

125-hp., 870-r.p.m., 2200-v., 3-phase, 
60 cycle Westinghouse squirrel cage 
motors. 

Westinghouse Electric & Mfg. Co. Le- 
Blane Air Pump, driven by 

85-hp., 690-r.p.m., 2200-v., 3-phase, 60- 
cycle ‘Westinghouse squirrel cage mo- 
tor. 

Westinghouse Electric & Mfg. Co. air 
ejector. Surface type intermediate 
and after condensers, 3 passes con- 
densate, 1 pass raw water. 


TURBINE O11 PURIFICATION 


Sharples Mfg. Co. One No. 6 Sharples 
centrifuge 300 g.p.hr., one 540 g.p.hr., 
and one 1200 g.p.hr. rotary oil pumps. 


TRAVELING WATER SCREENS 


Chain Belt Co. Rex traveling type, 
10 ft. 9 in. wide, driven by 

71%-hp 1160-r.p.m., 440-v., 3-phase, 
é6-epeic. totally enclosed Westing- 
house motors, and 

5-hp., 1160-r.p.m., 440-v., 3-phase, 60- 
cycle, totally. ened “Westinghouse 
motors. 


Motor GENERATOR SETS 
General Electric Co. 

w., V5 DC. 
50 kw., 250 v., DC. 
12 kw., 140 Vv, DC for battery charg- 
ing. 


BoILERS AND AUXILIARIES 
Babcock & Wileox Co. Inclined straight 
tube cross drum boilers, each having 
20,036 sq. ft., 300,000 lb. steam per hr., 
450 lb. per sq. in. 

Babcock & Wilcox superheaters. 750 


eg. F. 
Fuller Lehigh Co. furnaces. Bailey 
_—— water cooled walls, 11,700 cu. 


Fuller Lehigh Co. 
burners per boiler. 


intertube turbulent 


22 Diamond Power "Specialty Corp. soot 


blower units per boiler. 


4 Stets Company boiler feed regulators, 


4 in. type E. 


DraFrt EQuiIpMENT 


American Blower Co. forced _ draft 
fans. No. 7 Sirocco each to deliver 
81,500 c.f.m, against 11% lb. static 
pressure. Dual drive equipment for 
each fan, driven by one 60-hp., 514- 
r.p.m. General Electric squirrel cage 
motor and one 250-hp, variable speed 
General Electric =_ ring motor. 2200- 
v., 3-phase, 60-cycle. 
No. 9% Sirocco fans, each to deliver 
125,000 ¢.f.m. against 12 in. static 
pressure. 
Dual drive eauipment for each fan. 
One 250-hp., 600-r.p.m. Westinghouse 
= uirrel cage motor and one 450-hp.. 
0-r.p.m. Westinghouse squirrel cage 
motor, 2200-v., 3-phase, 60-cycle. 
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Principal Equipment—Glenwood Station No. 2, Long Island Lighting Co. 


American Blower Co. induced draft 
fans, No. 11 Sirocco, each 184,000 c.f.m. 
against 11.5 static pressure. Dual 
drive each fan. One 125-hp., 450- 
r.p.m. General Electric squirrel cage 
motor, and one 500-hp. variable speed 
General Electric slip ring motor. 
2200-v., 3-phase, 60-cycle. 


No. 11% Sirocco, each 208,000 c.f.m. 
against 12.5 in. static pressure. 

Dual drive each fan, 6ne 300-hp., 514- 
r.p.m. Westinghouse squirrel cage mo- 
tor and one 750-hp., 720-r.p.m. West- 
inghouse squirrel cage motor, 2200-v., 
3-phase, 60-cycle. 


Babcock & Wilcox Co. air preheaters, 
vertical tubular type, 44,925 sq. ft. 


Steel stacks, 14 ft. diameter, 138 ft. 
high, 228 ft. above burners. Connery & 
Co., Ine. (2). McClintock Marshall 22). 


Research Corp. Cottrell precipitators. 
Smoot Engineering Co. combustion 
control; excess pressure control. 


Furet Hanpuine & PREPARATION 


Mead Morrison Mfg. Co. unloading 
tower; 250 T. maximum per hr. 60 ft. 
Litt? 250-ton two roll breaker Ge H. 
Beaumont); 225 hp., 450/440 r.p.m., 
2200-v., 3-phase, 60-cycle General Elec- 
tric slip ring motor. One 50-hp., 1200- 
r.p.m., 2200-v., 3-phase, 60-cycle Gen- 
eral Electric squirrel cage motor. 
R. H. Beaumont Co. drag scraper, 225 
T. per hr., 100 ft. haul for storing and 
reclaiming, driven by 
100-hp., 900-r.p.m., 2200-v., 3-phase, 
60-cycle General Electric squirrel cage 
motor. 
R. H. Beaumont Co. skip hoist, 150 T. 
_ hr., 158 ft. lift, driven RJ 75/37.5- 
p., 900/450-r.p.m., 440-v., 3-phase, 60- 
cycle Waseral Eleetric slip ring motor. 
American Pulverizer Co. 150-ton-per- 
hr. ring roll crusher, driven by 
50-hp., 600-r.p.m., 2200-v., 3-phase, 60- 
a eal General Electric Squirrel cage 


Falier Lehigh Co. pulverizing mills. 
15 = Fuller 70 in. screen mills. 

24 T. type B No. 60 air separating 
table type mill. 

250-hp., 400-r.p.m., 2290-v., 3-phase, 60- 
cycle General Electric slip ring motor. 
300-hp., 720-r.p.m., 2200-v., 3-phase, 60- 
cycle Westinghouse squirrel cage mo- 


tor. 
Fuiler Lehigh Co. mill exhausters. 


Single inlet overhung paddle type cast 
iron casing. 


150-hp., 1200-r.p.m., 2200-v., 3-phase, 
60-cycle Westinghouse squirrel cage 
motor, constant speed. 

Fuller Lehigh Co. — separator, 
15 ft. dia. by 30 ft. 

Griscom-Russell air voll high pres- 
sure fin tube type K, 3190 sq. ft. sur- 
face, 70,500 cu. ft. per hr., 40 to 385 
deg. F. 

Fuller Lehigh Co. Fuller - Kinyon 
pumps, 8 in., Type B, driven by 
40-hp., 900-r.p.m., 440-v., 3-phase, 60- 
cycle squirrel cage motors. 
Worthington Pump & Machinery Co. 
air compressors, Laidlaw-Dunn-Gor- 
don feather valve, 13 by 12, 300 ft., 
driven by 

75-hp., 1200-r.p.m., 2200-v., 3-phase, 60- 
pe te General Electric squirrel cage 
motor. 





large enough for one-half load on the 75,000-kw. unit. 





work satisfactorily and efficiently, it is essential that 
they are supplied with the same quantity of water as 
is being fed to and condensed by that unit. To accom- 
plish this the Smoot excess pressure regulators on the 
pumps are designed for the same excess pressure from 
all pumps and at the same time are designed to keep the 


It is proposed to make the pumps for unit No. 3 the same 
size if No. 3 is a 75,000-kw. unit. 

The steam driven boiler feed pump which was in- 
stalled with unit No. 1 is large enough to take care of 
about 40,000 kw. Such being the ease, it is large enough 
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in levels immediately and slow down boiler feed pump 
No. 1, at the same time speeding up boiler feed pump 
No. 2. This will readjust the quantities ‘of water 
pumped from the units to agree with the amounts being 
condensed and will, therefore, readjust the levels in the 


October 15, 1931 1013 
levels in the surge tanks equal. This does not mean that 
the actual elevation of water in the different tanks will 
be the same, but rather that all tanks will be 14 full, 
1% full, or 34 full as the case may be. But one tank 
cannot be 14 full while another is 14 full or 34 full. 





Principal Equipment—-Glenwood Station No. 2, Long Island Lighting Co. 





AsH Hanpuine EQuirpMENT 


4 Allen-Sherman-Hoff Co. furnace bot- 

toms, 21 ft. 8 in. long. 
Allen-Sherman-Hoff Co. Sluice com- 
plete with special hard liners, cover 
plates and nozzles requiring 450 gals. 
of water per minute per boiler at 125 
lb. pressure. 
Allen-Sherman-Hoff Co. Hydrovac Dust 
Recovery System with A-S-H valves 
located on precipitator and preheater 
hoppers. 


FEEDWATER HEATERS & Maxkr-Up 
WatrrR EQuipMENT 
Unit No.1 


Griscom-Russell Co. feedwater heaters, 


horizontal closed type 2-pass floating 
head construction, one being high 
pressure with 720 sq. ft. of heating 
surface and two being low pressure 
with 967 sq. ft. heating surface, maxi- 
mum _ temperature of feedwater 329 
deg. F. 

Griscom-Russell Co. evaporator con- 
denser, horizontal closed type 2-pass 
floating head construction with 1050 
sq. ft. heating surface. 

Cochrane Corporation deaerator, ver- 
tical closed type mixing heater, 7 ft. 
dia. by 10 ft., cast iron deaerating 
trays, vent condenser capacity 250,000 
lb. water per hr. 
Griscom-Russell Co. 
sq. ft. horizontal bent tube type com- 
plete with G. R. feed valve and 
drainer. 

Griscom-Russell Co. evaporator feed 
heater, cast iron type having capacity 
to heat 9800 lb. water per hr. 


evaporator, 283 


FEEDWATER HEATERS AND MAKE-UP 
EquieMENT, Unit No. 2 


Griscom-Russell Co. feedwater heaters. 


Horizontal closed type 2-pass floating 
head construction. One being for high 
pressure with 2222 sq. ft. of heating 
surface and the other for low pres- 
sure with 2635 sq. ft. of heating sur- 
face. ie mg temperature of feed- 
water 343 deg. 


Griscom- a Co. evaporator con- 
denser, horizontal closed type floating 
head construction 2-pass with 2435 sq. 
ft. heating surface. 

Cochrane Corp. deaerator, horizontal 
closed type mixing heater with vent 
condenser cast iron deaerating trays, 
capable of handling 805,400 lb. of 
water per hr. 

Griscom-Russell evaporator, horizontal 
bent tube type with 943 sq. ft. heating 
surface, complete with feed valve and 
drainer. 

Griscom-Russell open type evaporator 
feedwater heater. One cast iron shell 
with capacity to handle 30,000 Ib. 
water per hr. 


TANKS 


Surge tanks, Staten Island Shipbuild- 
ing Co. & Dover Boiler Works. 

cage ee eylindrical steel, 6 ft. dia. 
by 18 ft. long. 

= Bros. feedwater and make-up 
tan 


5300 gallon steel tank, 13 ft. by 9 ft. 
by 6 ft. high with tight cover to per- 
mit steam blanket over water. 

Sotter Bros. blow-off tanks. 

Vertical wie steel tanks, 5 ft. 
dia., 10 ft. 6 in. ; 
Staten Island Siipbuilding Co. oil 
storage tanks. 

2500 ie steel tanks, 6 ft. by 15 ft. 
by 3 ft. 9 in. high. 

p Poet Bridge & Iron Works water 
storage tank, 100,000-gal. 


Pumps AND COMPRESSORS 


Boiler feed pumps by 

Worthington Pump & Machinery Co. 

Ingersoll-Rand Co. 

Motor driven Worthington 4-in., 650- 
g.p.m., 6-stage diffuser type to develop 

560 lb. pressure, 5 in. suction and 4 in. 

discharge. 

Turbine driven Worthington 5-in., 

1180-g.p.m., 4-stage diffuser type to 

develop 560 lb. pressure, 6 in. suction, 

5 in. discharge. 


Cameron 6 in. motor driven, 1180 
g.p.m., 5-stage diffuser type to de- 
velop 1400 ft. head, 10 in. suction, 6 
in. discharge. 

Boiler feed pump drives, 

350-hp., 1800/1640 r.p.m., 2200-v., 3- 
phase, 60-cycle General Electric slip 
ring motor. 

600-hp., 2300 r.p.m. General Electric 
steam turbine, two-stage using steam 
at 400 lb. pressure, 700 deg. F. tem- 
perature and exhausting to atmos- 
phere. 
600-hp., 
3-phase, 
ring motor. 

Worthington Pump & Machinery Co. 
ash sluicing pumps. 

1250-g.p.m. at 256 ft. head centrifugal 
— for sea water service, driven 
vy 


1750 variable speed, 2200-v., 
60-cycle Westinghouse slip 


125-hp., 1800 r.p.m., 2200-v., 3-phase, 
60-cycle General Electric squirrel cage 
motor. 

Evaporator feed pumps, 

Westco Chippewa Pump Co. 
Worthington Pump & Machinery Co. 


Worthington, 2 in. by 2% Class D 30 


£.p.m. 
Westco No. 7—H7 75 g.p.m., driven by 
5-hp., 1800 r.p.m., 440-v. General Elec- 
tric motor, and 

1800 r.p.m., 440-v. 
house motor. 
Worthington Pump & Machinery Co. 
sump pumps, 
90 g.p.m. against 25 ft. head type 8-42. 
3-hp., 1800 r.p.m., 440-v. General Elec- 
tric motor. 
Worthington Pump & Machinery Co. 
air compressors, 
7 in. by 6 in. 100 lb. discharge pres- 


sure. 

30-hp., 685 r.p.m., 440-v., 3-phase, 60- 
cycle General Electric squirrel cage 
motor. 

30 in dia. by 7 ft. high compressor 


Westing- 


tank. 
Allen and Billmyre vacuum cleaning 
system. 


PIPING 


Fabricator—M. W. Kellogg Co. 
Erector—E. L. Phillips & Co. 
Walworth Co. fittings. 
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CO om CO rm OO 


VALVES 


Gate & Globe—Lunkheimer Co. 
Boiler Non-return—Golden-Anderson. 
Circulating Water, Motor Operated— 
Chapman Valve & Mfg. Co. 

Elliott Co., twin strainers. 


EXPANSION JOINTS 


Rubber—United States Rubber Co. 
Copper—E. B. Badger Co. 
Westinghouse Electric & Mfg. Co. 
priming ejector. 


INSTRUMENTS 


Thermometers —C. J. Tagliabue Mfg. 
Co. and Consotidated. 

Ashcroft Hancock Co. 

Pressure Gages— Consolidated Ash- 
croft Hancock Co. 

= Meters—Builders Iron Foun- 

r 

i Flow Meters—Bailey Meter Co. 
Draft Gages—Ellison Draft Gage Co. 


TURBINE Room CRANE 


The Cleveland Crane & Engineering 
Co. max. 125-T. main hook, 15-T. aux- 
iliary hook, 100-ft. span, 68-ft. lift. 


ELEVATORS 


Otis Elevator Co. 5000-lb. and one 
4000-lb. freight and one 1000-lb. pas- 
senger. 


ELECTRICAL EQuIPMENT 


General Electric Co. Bench type con- 
trol board and vertical instrument re- 
lay boards. 

Electric Storage Battery Co. 120-v., 
440 amp. hr. capacity storage battery. 


CABLE 


Manufacturer—General Electric, 
Standard Underground and Simplex 
Wire Co. 

Telephone Equipment—New York 
Telephone Co. 

Turbine Room Signal 
General Electric Co. 
Load Indicators—General Electric Co. 


Inpoor SwitcHING EQUIPMENT 


General Electric Co. 60 truck type 
oil circuit breakers for 2300-v. service 
to auxiliaries. Panel type for 440-v. 
service. 


Equipment— 


Hieu TENSION OuTDOOR SWITCHES 


EQUIPMENT 
General Electric Co. oil circuit breaker. 


13 —600 amperes. 


—1200 amperes, 73,000 v 
General Electric Co. 
switches. 

—600 a 


“@teconnecting 


mp. 
22 400" amp., 73,000 v. 


—1000 amp. 
General Electric Co. lighting arrestors. 
— units, oxide film type form 


General Electric Co. transformers. 
3333 kv-a. 68400/14500 v. 

8333 kv-a. 13200/68400 v. 

1250 kv-a. 68400/2300 v. 

31250 kv-a. 13200/68400 v. 

2500 kv-a. 68400/2300 v. 

Zigzag grounding transformer. 











two surge tanks without changing the total excess pres- 
sure. It is of considerable importance to keep the surge 
tanks from overflowing. If they do overflow the relati®e 
speeds of the pumps would be out of control and one 
might pump too fast while the other pumped too slow. 

As stated above, two motor driven pumps have been 
installed for the No. 2 unit. Each pump is large enough 
to take care of one half load on the unit. To take care 


If the pump on, say, unit No. 1 was running too fast 
and, therefore, pumping more water than was being 
supplied to it by unit No. 1 and pump No. 2 was run- 
ning correspondingly slow, the level in No. 1 surge tank 
would fall while the level in No. 2 surge tank would rise. 
This might cause No. 1 tank to take in raw water while 
No. 2 was overflowing and wasting distilled water. The 
Smoot control is designed to take notice of this change 


@ 
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FIG. 8. ON THE OPERATING FLOOR IN THE BOILER 
ROOM, SHOWING BURNERS AND PRIMARY AIR FAN 


of more than one half load both pumps will be run to- 
gether. The control apparatus for operating these two 
pumps was furnished by the General Electric Co. This 
control apparatus is to be operated normally by the 
Smoot control but may be at any time operated by hand 
from the operating floor by means of push buttons on 


October 15, 193) 


the supermaster panel exactly as is done with the No. 1 
boiler feed pump. There are two controllers, one for 
each pump, but they are inter-connected and so designed 
that either or both pumps may be run and either the 
Smoot control or the hand buttons will operate on the 
pump or pumps that are running, to control the excess 
pressure. The operation is briefly as follows, whether 
the pumps are being controlled by the Smoot auto- 
matically, or by push buttons. The first pump is started 
by closing the starting switch which controls the 2300-v. 
breaker. The controller will start the motor auto- 
matically, will pass through the starting positions and 
remain on the lowest speed running position. There- 
after the speed may be changed either automatically or 
by hand and the controller will be turned to the proper 
notch by its individual pilot motor. When the load on 
the turbine increases to such a point that it is desirable 
to add the second boiler feed pump, it is only necessary 
to close the starting switch which closes the 2300-v. 
breaker on the second motor. This motor will start and 
the controller will pass automatically through the start- 
ing positions and will speed the motor up until it: is run- 
ning at the same speed as the first pump. It should be 
noted, however, that this will not be the same speed 
at which the first pump was running before the second 
pump was started because the two pumps would then 
pump too much water and would raise the excess pres- 
sure. The controller automatically takes care of this 
by reducing the speed of the first pump at the same time 
that it increases the speed of the second pump. The 
controllers will come to rest on the same speed contact 
in each case and this will be the proper speed contact 
to give the excess pressure desired. Thereafter they will 
move together. When it is desired to shut down one 
of the pumps, it is only necessary‘to open the 2300-v. 
breaker feeding that motor. The motor will stop and 
at the same time the controller will automatically speed 
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up the other pump motor to supply the total quantity 
water required and maintain the excess pressure. 

Additional stop and start buttons have been provided 
on the individual boiler feed control panels. These are 
for testing purposes only. By operating the switches 
provided, it is possible to take a pump away from the 
control of the third or master pilot motor and to put 
its individual pilot motor under the control of these stop 
and start buttons. When the testing or adjusment is 
over the switch will, of course, be returned to its original 
position, placing the pilot motors under the control of 
the third, or master, pilot motor. 

Current generated in the main units at 13,200 v., is 
stepped up to 66,000 v. by means of two banks of three 
single phase transformers, one bank connected directly 
to the 25,000-kv-a. unit and the other to the 93,750-kv-a. 
unit. The generators are solidly connected to the trans- 
formers, all switching and synchronizing being done on 
the high tension side. For unit No. 1 (the 25,000-kv-a. 
machine) the transformer bank consists of three 8333- 
kv-a. single-phase units while, for unit No. 2, three 
31,250-kv-a. single phase units are provided. One spare 
transformer is provided for each bank. 

All high tension equipment including the trans- 
formers themselves is located in an outdoor substation 
adjacent to the plant. Two buses are provided; one 
called the north bus and the other the south bus, either 
or both of which may be energized. 

An interesting feature of the substation is the fact 
that it is built in two levels. The amount of ground area 
available for this substation was somewhat limited, so 
the station was built with the transformers on the 
ground level and the circuit breakers above. This not 
only conserved space but was found to be exceedingly 
practical, since the generator leads entered the trans- 
’ formers from below and leaving at the top the leads 
passed througlt the circuit breakers directly to the buses 
overhead. 
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Normally the station auxiliary system, both the 2300- 
v. and 440-v. circuits, is supplied directly from the main 
buses through 68,400/2300-v. transformer banks. A 
3750-kv-a., 2400-v., 3600-r.p.m. house turbo-generator is 
provided, however, to supply current to the auxiliaries 
in ease the main supply fails. This turbine is connected 
to the main condenser and normally the generator floats 
on the line as a synchronous condenser. A quick open- 
ing valve controlled by a frequency relay causes this 
machine to carry the load the instant something happens 
on the main electrical system. As soon as the frequency 
drops slightly, the frequency relay opens the valve to 
the turbine, causing it to pick up the load and thus 
maintain the voltage on the auxiliary system. Under 
these conditions also, the turbine exhausts to the at- 
mosphere—the connections to the main condenser being 
provided only to reduce the friction loss in the turbine 
easing when the machine is ‘‘spinning’’ as a synchron- 
ous condenser. 

CoNCLUSION 


These are the essential features of Glenwood Station 
No. 2. There are many details of construction which it 
has not been possible to describe here, all of which, how- 
ever, contribute to the excellence of the station as a 
whole. As an example, there is the method of covering 
the surface of the condensers and circulating pumps as 
well as the associated piping with Eisen Heiss membrane 
insulation, a ground cork preparation which prevents 
condensation of moisture from the air upon the cold 
surfaces. A little thing in itself but one which taken 
together with many others of a similar character con- 
tribute greatly to the fine appearance of the station. 

The station was designed and constructed by E. L. 
Phillips & Co. of New York for the Long Island Light- 
ing Co. In closing, we wish to acknowledge our indebted- 
ness to the officers and engineers of both companies for 
assistance rendered and courtesies extended in collecting 
data for the preparation of this article. 
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Stethoscopic Examination of Welded Products 


Tue Hammer Test with WuicH ALL EnaINEErsS ARE FAMILIAR, 


Can Be ErrectTivELy Usep ON WELDS. 


XCEPT for the hydrostatic test of welded pipes or 
other pressure vessels, a nondestructive test which 
could be considered satisfactory for commercial use has 
not been available until recently. A means of testing 
the welds without damaging the completed structure has 
long been sought for, and of late favorable attention has 
been given the stethoscopic test. 

The same principle is involved as is used by a black- 
smith when he strikes a piece of metal to find whether it 
rings true, or when staybolts are tested by tapping them 
with a hammer. The stethoscope is the type commonly 
used by physicians. The cone-shaped end piece is pre- 
ferred, and over this end piece is placed a soft rubber 
cap. When listening through the stethoscope, the oper- 
ator presses the end of the cone with the soft rubber 
covering firmly against the metal containing the weld 
which is to be tested. This prevents undue damping such 
as might occur if the hard cone were in immediate contact 
with the metal, and because of intimate contact between 
the soft rubber and the metal, outside noises do not 
interfere. The weld is tapped with a hammer at inter- 
vals of about one inch along its entire length. The size 
of the hammer and the force of the blow will depend on 
the thickness of the metal being examined. The pipe, 
pressure vessel or structural steel member being tested 
will have a natural vibration, and there will be also 
forced vibration, both of which are set up by the blow. 
The sound due to the natural vibration should first be 
determined and then the important things to be listened 
for are the first sounds obtained upon striking. 

Upon striking points on the weld which are free from 
defects, the sounds will be similar, and as the portion 
of the weld containing a discontinuity is approached, a 
high-pitched, reedy sound will be increasingly notice- 
able. This sound is the first one heard after the blow, 
and then as the waves are reflected, a defect in the weld 
will tend to cause rapid damping of the sound. The 
first sounds, in which the forced vibrations are more pro- 
nounced, are followed by others produced by a combina: 
tion of the natural vibration of the structure as a whole 
and the vibration due to the condition of the material 
immediately under the hammer. Initial sounds, how- 


ever, are more important for judging the thoroughness * 


of the fusion in the weld than the amount of damping. 


which can be noticed in the after ring. Blowholes and,‘ 


sponginess cause damping but they have small effect on 
the initial sounds. The damping is influenced to some 
extent by the way in’which the blow is struck, although 
the initial sound is unaffectéd. ..The blow should be of 
the staccato type; follow through should be avoided. 
This method of testing is géherally pasiest in straight 
pipe lines because the vibrations; and’ Gonsetfiently the 
sounds produced, are quife unifermy therefore dif- 
ferences in sound due to weld defects are readily 
ngticed. «Pressure vessels, particularly large ones with 





*Metallurgical Engineer, Union Carbide & Carbon Research 
Laboratories, Inc. From a paper presented before the joint 


meeting of the A.W.S. and A.S.T.M. at Pittsburgh, Pa. 


By J. R. Dawson* 


long seams passing an appreciable distance from nozzles, 
present only slightly greater difficulties than pipes, but 
somewhat more care is necessary in the examination of 
welds around nozzles, and welds around standard struc- 
tural steel joints. The stethoscope is being used success- 
fully for commercial testing of welded structural steel 
in buildings. While these applications of the method 
are somewhat more difficult than is the case with pipes, 
the same principles apply, and with somewhat more ex- 
perience than is required for pipe testing, the difficulties 
are readily overcome. The method has been successfully 
applied to steel up to 114 in. in thickness, and from the 
work so far it appears that examination by the stetho- 
scope becomes more difficult as this thickness of metal is 
approached. 

Defects of considerable magnitude may be detected 
by listening without the stethoscope, but much better re- 
sults are obtained by using the instrument. This is 
because the outside noises are largely excluded and a 
wider range of sounds is discernible, both at the end 
and the beginning of the vibrations set up by the ham- 
mer blow. In addition it frequently happens that when 
the stethoscope is not used, sounds due to the natural 
vibrations drown out the unusual sounds which would 
disclose defects. 

An unusual feature of this testing which is not well 
understood is that at times the sounds will indicate two 
defects perhaps 2 in. apart, while as a matter of fact 
subsequent testing will show only one’ defect midway 
between the indicated points. Tapping on both sides 
of the weld will usually enable correct decision on this 
matter. Another peculiarity which has been reported 
on one or two occasions was that in testing pipes of 
8-in. diameter or less, the sound will indicate a defect 
180 deg. from its actual location. 
can be determined by the way the pitch changes as the 
point in question is approached by the hammer blows. 

Not much interference is encountered in this testing 
on-account of outside noises and it is only the vibrations 
produced in the structure being tested which are objec- 
tionable. It is desirable to have the object supported 
so as to take up as little vibration as possible through 
the supports and at the same time permit vibration due 


-. to the hammer blow to progress freely. In testing large 


structures the question of support is not important be- 
cause the mass of the material is so large that support 
has only small effect on the sounds produced. - Thus 
welded structural steel, as ordinarily erected, and pres- 
sure vessels on the shop floor are entirely satisfactory 
for examination with the stethoscope. As a matter of 
fact, it is easier to test a joint built into a large struc- 
ture than a test plate which is generally small and 
light. Subsequent tension testing of specimens 114 in. 
wide taken from the welds in which defects have been 
detected by the stethoscope indicates that this testing 
by sound will discover defects which will reduce the 
strength of these specimens to the extent of 5 to 10 per 


The correct location 
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cent or more. This does not mean that the strength of 
the entire weld has been reduced to this extent. The 
method is qualitative rather than quantitative, so in 
practice when a defect is located by the stethoscope, it 
may be melted out and new metal deposited in its place. 

It has been found that different observers, pro- 
vided they have had a reasonable amount of practice in 
this testing, will’ check one another’s results, and tests 
to destruction after the stethoscope testing of a great 
many welds have shown that all defects of importance 
were discovered. The stethoscope may very properly be 
used to reduce the time and cost of an X-ray examina- 
tion. Where the latter is considered essential in a given 
structure, the entire length of all the welds can be tested 
with the stethoscope, and then if defects are found the 
X-ray method can be used for quantitative examination. 

Although it is doubtful whether the testing efficiency 
would be improved by elimination of the personal fac- 
tor, it is recognized that a recording apparatus would 
have advantages for code and general inspection pur- 
poses. Frequency analyses have already shown that the 
present interpretations of the sounds given forth are 
correct, and work is under way toward the development 
of automatic apparatus which will record the sounds so 
as to permit location of defects in the weld; however, 
this would provide only a refinement and the results 
would not be essentially different from those obtained 
by the human ear. 


Water Purification 


THE ISSUE of Feb. 1, brief description was given 
of the water softening system at the plant of 
Louisiana Steam Products, Inc., Baton Rouge, La. This 
aroused the interest of H. Adam of the Paterson Engi- 
neering Co., 2 Dalhousie Square, Calcutta, India, who 
asked for further details of water analysis, treatment 
and plant. These have been obtained from Stone & 
Webster Engineering Corpn., who designed and built 
the entire Louisiana Products plant, and are given 
herewith for the benefit of other readers. The data was 
supplied by E. B. Powell, consulting engineer, of the 
Stone & Webster Corp’n. 

Raw water supply is drawn from the Mississippi 
River and, as you will appreciate, because of the widely 
different character of soil in the different watersheds 
draining into the Mississippi its composition varies 
markedly with conditions of rainfall on these different 
watersheds. The river water analyses are of samples 
collected at different seasons of the year. They do not, 
however, represent the full range of soluble content. 
Roughly the total dissolved solids reach as high as 400 
p.p.m.; the chlorides, expressed as chlorine, may vary 
from 10 p.p.m. to 100 p.p.m.; the hardness, expressed 
as calcium carbonate, from 100 p.p.m. to 200 p.p.m; the 
suspended material carried by the water may vary from 
200 to 300 p.p.m. to 5000 p.p.m or more. 

In the treating process the water is first delivered 
to two steel sedimentation tanks, normally operated in 
parallel, where the aluminum sulphate is added for 
coagulation purposes and the bulk of the suspended 
material is deposited. Each tank is 34 ft. in diameter 
by 50 ft. high and provides sufficient subsidence capac- 
ity to handle, satisfactorily the full initial requirement 
of the plant, 2000 g.p.m. 
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From the subsidence tanks the water flows by grav- 
ity to six steel reaction tanks, 34 ft. in diameter by 24 
ft. high in which, following the so-called intermittent 
process, lime is added for precipitation of bicarbonates, 
with sodium aluminate for sharpening the reaction and 
for coagulation. As decanted from the reaction tanks, 
the water flows to wood-stave, gravity-type sand filters, 
15 ft. in diameter, sand depth being approximately 27 
in., gravel 24 in., the overall stave height 12 ft. The 
flow is distributed uniformly for maximum filtration 
rate of two gallons per square foot per minute. 

From the filters the clear water flows, still by grav- 
ity head, through a mixing chamber in which sulphuric 
acid is added for the purpose of definitely checking 
lime reactions, correcting the alkalinity prior to zeolite 
softening and securing proper ratio of sulphates to 
alkalinity to safeguard against risk of caustic embrittle- 
ment in the boilers. The water is then fully aerated to 
insure thorough mixing of the acid and for removal 


ANALYSES OF MISSISSIPPI RIVER WATER AT BATON 








ROUGE, LA. 
Dates Sampled 

Constituents aw eet 
Parts per Million y Ov. y y an. 
Soluble Solids 235.6 407.3 252.0 176.4 168.0 
Silica, SiO, 14.0 24.6 15.4 5.4 7.0 
=a 11.5 7.8 6.2 3.8 0.1 
Calcium, Ca 36.2 57.7 41.2 0.85 1.0 
Magnesium, Mg 8.7 17.2 11.7 0.10 1.3 
Chlorides, Cl 31.2 73.0 15.8 32.6 38.0 
Sulphates, 80, 27.8 79.8 45.8 31.2 47.2 
Carbonates, co, 58.5 96.0 75.9 30.3 15.0 
Sodium, Na 50.6 60.4 13.4 75.3 51.2 
ey ee 135.7 es 122.8 2.4 8.0 





of any liberated (0,. From the aeration chamber the 
water flows to a: 2ar well of 240,000 gal. capacity 
for intermediate sto ge, filter and zeolite washing. 

Water to be us\ for boiler feed purposes is pumped 
from the clear we.' through five downflow-type zeolite 
softeners with horiz:. ‘al cylindrical steel shells, 10 ft. 
in diameter by 20 ft. 5 in. in length, each having a 
rated capacity of 500 g.p.m., then to the steam gener- 
ating station. En route caustic sodd is added to the 
treated water to retard corrosion in the mains. 

In the station the water is deaerated at a tempera- 
ture of about 225 deg. F., pumped through a high-pres- 
sure heater supplied with exhaust steam at 130 Ib. 
pressure from the main turbines, thence to economizers 
in which the temperature is raised to about 400 deg. F. 
Upon reaching the boiler, the water is finally treated 
with sodium phosphate to guard against possibilities of 
seale precipitation. 

In the second tabulation are given analyses of water 
after passing through the zeolite softeners. As the 
treated water constitutes 75 to 80 per cent of the total 
feedwater, for boiler operation at the rates required the 
important function of ,the water treating plant is to 
reduce both the potentially seale-forming constituents 
and the total solid content of the water to the respective 
economic minima while, at the same time, providing in 
the water sufficient alkalinity to avoid an excessive rate 
of corrosion and such ratio of sulphates to alkalinity as 
will safeguard adequately against embrittlement. 
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HOW OFTEN DO YOU CLEAN 
YOUR CONDENSER? 


By J. W. ANNE 


Engineer, Condenser Department 
Elliott Company, Jeannette, Pa. 





ANY ARTICLES dealing primarily with the 

method of cleaning the inside or outside of the 
condenser tubes have been written but few articles have 
appeared on the matter of eéonomy or how often these 
tubes should be cleaned. In some plants the factor deter- 
mining when the tubes have to be cleaned is the increased 
hydraulic pressure drop in the condenser due to the foul- 
ing of the tubes. In other plants, the matter of cleaning 
condensers is a routine operation performed at regular 
time intervals. In a few cases an economic study has 
been made of the problem. 

As outlined in the article ‘‘Tailoring Condensers to 
Fit,’’ a previous article,* it is shown that there is but 
one economic condenser for every turbine installation. 
Similarly on the basis of an economic analysis. there 
is for every installation an economic time interval 
between condenser cleanings, assuming of course a defi- 
nite set of plant operating conditions. This article 
outlines the practical methods which every operator can 
use to determine the logical interval between condenser 
cleanings in his own particular plant. 

Operating engineers realize the necessity of main- 
taining the highest possible vacuum in a surface con- 
denser for a given load and water temperature. From 
their turbine performance guarantees, they know the 
percentage increase or decrease in steam flow per kilo- 
watt per increment of vacuum change. They also know 
the value of steam, ordinarily termed in cents per 
thousand pounds of steam, and from past performance 
they know the average hours per year the unit will 
operate. With these factors known, they can complete 
the additional steam cost per year over the normal cost 
per increment of vacuum change. 

For example, assume the following conditions of 
operation: 


Condenser designed vacuum, in. Hg........... 29.0 
Normal steam flow, lb. per hr. at designed 

WED nissan cnnnevcs us deine eeakeraseess 180,000 

- Cost of steam per 1000 Ib., dollars............. 0.30 





~ *See article by J. W. Anne, Tailoring Condenser to Fit, Power 
Plant Engineering, Oct. 15, 1929, page 1108. 


¢ A* Interesting Method, Presented by Powerfax, of y 
Finding the Most Economical Interval at Which 
Certain Condensers Should Be Cleaned... 





Hours per year operation.............. eer 7,000 
Per cent change in steam flow per in. vacuum 
CE oi. dscvn hares eine Cahn eekese des tied 8 


Now if the unit were operated for a year at 28.5 in. 
vacuum, or at a reduced pressure of 0.5 in. Hg., the addi- 
tional fuel cost per year over normal operation would 
be: 

180,000 30 .08 
—— *K — XK — X 7000 = $15,120 
1000 100 2 . 


By actual caleulation, it is possible to compute any 
additional steam cost over the normal cost for any incre- 
ment of vacuum change. In order to eliminate the neces- 
sity of making these calculations, Fig. 1 has been pre- 
pared. With this it is possible to determine the value 
of additional steam per 10,000 lb. of steam flow. The 
dash line on this Fig. 1 indicates how it is to be used 
for the above example. Enter the chart at the upper 
left-hand quarter, and for this example, go vertically 
on the 8 per cent per in. vacuum change line to the 
line corresponding to the vacuum change, which in this 
example is 0.5 in. absolute. From this point go hori- 
zontally to the line corresponding to the cost of steam 
per 1000 lb., which in this case is $0.30 per 1000 lb. 
From this point go down vertically to the line corre- 
sponding to the hours per year operation, which in this 
ease is 7000 hr. The answer as read from the chart is 
$840, the additional cost per yr. per 10,000 Ib. of steam 
flow. In order to determine the additional cost for the 
normal steam flow, divide the normal flow by 10,000 and 
multiply by the answer obtained from this chart, which 
for this case is: 


(180,000 -:- 10,000) x $840 = $15,120 


If it were possible to note the vacuum change from 
day to day after the condenser had been thoroughly 
cleaned, one could determine exactly how the additional 
fuel cost increases for a given load and water tempera- 
ture. This change should be determined by taking read- 
ings at the average load condition and always at the 
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same water temperature. If the temperature of the cir- 
culating water changes materially, it will be necessary 
to make corrections in order to obtain the vacuum which 
would be obtained were the water at the assumed tem- 
perature. 

With the data available on the cost of steam and 
hours yearly operation, a line similar to A-W shown on 
Fig. 2 ean be constructed. This line A-W represents the 
dollars additional fuel cost per year, over the normal 
fuel cost, due to reduced vacuum. Point A represents 
the conditions of the condenser when it is clean, and 





Chart 1 
CHART FOR DETERMINING THE COST OF STEAM DUE TO 
DIRTY CONDENSER TUBES 


point W, conditions when the condenser is dirty after 
30 days’ operation. 

In the example, which has been worked out on Fig. 2, 
the vacuum is assumed to drop off uniformly from day 
to day and the fuel cost to increase in the same way. 
At the end of 30 days, the additional fuel cost amounts 
to $18,000, the increase being represented on Fig. 2 by 
line N-W. If the condenser were cleaned at the end of 
30 days, the additional steam cost would then return to 
zero additional charge over the normal charge. 

There is, however, an additional operating charge 
for cleaning made up of labor, material, overhead and 
outage charges which must enter into the calculations. 
This value of labor and material, will have to be com- 
puted by every operator for his own plant conditions. 
For this example, it was assumed that when cleaning 
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the condenser every 30 days the cost per year for this 
operation amounted to $1000, or, as represented on Fig. 
2, by A-C. Then the additional charge would be a line 
parallel to A-B, but drawn from point C instead of 
point A. At point C, the additional cost is therefore 
$1000 and at the end of the 30-day period, or at point 
D, the additional cost is $19,000. The average additional 
charge would therefore be $10,000 or point V located on 
line C-D. 

In the same way, the cost of cleaning every 20 days 
was assumed to be $2000, or point E; every 10 days 
$4000; or point G; every 5 days $8000, or point I. The 
respective average additional cost per year for these in- 
tervals of cleaning was determined in the same manner 
as point V was, and points U, T and S obtained. Draw- 
ing a curve through these points, gives a low point in 
the curve at the sixth day, indicating that the condenser 


TONAL COST PAR WAR ,, 
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INTERVAL BETWEEN CLEANINGS I! DAYD 


CHART SHOWING THE METHOD OF DETERMINING THE 
TIME INTERVAL OF CLEANING CONDENSERS, CONSIDER- 
ING BOTH THE COST OF STEAM AND LABOR 


should be cleaned every six days in order to keep the 
additional fuel cost per year to a minimum. This point 
gives the most economic interval in so far as cleaning 
the condenser is concerned. | 


The operator should make several similar charts for 
different water temperatures to cover the year’s opera- 
tion but, following the method outlined, it will be pos- 
sible for him to arrive at the proper time interval be- 
tween condenser cleanings. There will be many factors 
which will enter into the charges for cleaning the con- 
denser. Of prime importance will be the allowable out- 
age of the unit where there is small reserve capacity in 
the plant. But it will certainly be worth any operator’s 
time to make the careful study required for arriving at 
the economic time interval, as it will undoubtedly result 
in a material saving in dollars over a year’s operating 
time. : 


Di rou KNow that young men are more susceptible 
to accident than older men? In fact, a study recently 
made shows that men 25 yr. old or younger had 102 
accidents per hundred men employed, whereas those in 
the age group from 26 to 50 had only 43 accidents per 
hundred men employed. Young men are usually inex- 
perienced. In addition, they are impetuous and more or 
less daring. As men grow older, they gain experience, 
knowledge and stability. Help teach the young man. 

—AccIDENT PREVENTION BuREAU. 
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Part XVII. FintTRATION oF LuBRI- 

CATING Oi, THROUGH FABRIC AND 

ScREENS. PRESSURE FIIM#RATION. 

EpGgE FILTRATION. CLARIFICATION 

Meruops. Use or HEAT IN CLARI- 
FICATION 


By Epwarp J. KuNzE 


ABRIC FILTERS usually operate under a combi- 

nation process as indicated in Fig. 1. Generally, 
precipitation trays are not needed if filtration is carried 
on by the batch principle because settling is accomplished 
in the rest tanks or other similar receptacles. Under 
this system, special receiving tanks for dirty oil are 
generally provided. Functions performed by this type 
of apparatus are: 1, removal of coarse impurities by 
screening ; 2, heating in shallow trays by steam or water 
eoils; 3, release of water when passing over precipita- 
tion trays; 4, filtration through cloth; 5, cooling and 
storage. 

As illustrated, the filtering material is held in cloth 
bags supported by metal frames. Filtering materials 
should be replaced or cleaned before a decrease in the 
purity of filtered oil or a retardation of the filtering 
process, becomes serious. Cleaning applies principally 
to the bags which may be cleaned as shown in Fig. 2. 
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To remove the bags two keys are pulled, permitting bags 
to drop off. To wash, the bag is turned inside out. The 
dirt clings to the woolly surface and is easily removed by 
a brush. A special bag washing apparatus, Fig. 3, per- 
mits turning the bags inside out by means of a long- 
handled brush, washing and scraping the dirt off the in- 
side of the bag and turning the bag back for use without 
soiling the hands. 


PRESSURE FILTRATION 


Application of pressure to the filtration process is 
claimed to improve it but it requires the use of a pres- 
sure device. One type of pressure filter employs a spe- 
cial air pump which operates on a 5 to 1 ratio so that 
a filter pressure up to 200 lb. can be had from an air 
supply at 40 lb. 
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FIG. 1. FILTER PROVIDED WITH ALARMS FIG. 2. 
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FIG. 3.5 BAG WASHER ELIMINATES 
TOUCHING BAG WITH HANDS 
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At the start, pressures of about 15 lb. are enough 
but, as the deposit thickens, the pressure must be raised 
gradually, care being taken to maintain a constant flow. 
When all the dirty oil has been run through the filter, 
air pressure is applied and excess oil returned. After 
draining the remaining dirty oil, the coke is aired for a 
few minutes, the shell opened and the deposit removed. 
With this process oil losses are claimed to be negligible 
and 98 per cent of suspended carbon is removed. 

Another form of pressure filter, Fig. 4, is supplied 
by the circulating pump which takes its supply from the 
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ENO ELEVATION 
FIG. 4. CROSS SECTION OF PRESSURE OIL FILTER SHOW- 
ING HOW FILTER ELEMENTS ARE WRAPPED IN SHEETS 
AROUND ALUMINUM SPOOLS AT THE CORE OF FILTER 


engine base or sump and forces the oil through the filter 
to the lubricant supply line. Oil enters the bottom of 
the filter at its core and is forced upward and outward 
through the filtering elements to the outer shell, usually 
discharging at some point above the bottom. Although 
probability of formation of condensate in the filter is 
remote, such condensate may be drained through a pet 
cock located at the bottom of the filter. 

Cleaning is accomplished merely by unscrewing the 
nut on the swivel bolt at the top and swinging the yoke 
to one side, after which the filter top and elements can 
be removed without even soiling the hands and without 
use of tools. If cleaning has been neglected so long as 
to prevent sufficient oil passing through the filter ele- 
ments, a ball-check valve, shown in Fig. 4, is raised, per- 
mitting a full amount of oil to be bypassed automatically. 
Through electrical connection, an alarm is sounded and. 
a light flashed when the differential pressure becomes 
10 lb., indicating to the operator that cleaning is needed. 
The pressure carried on the lubricant line depends upon 
the system used. A pressure as high as 100 lb. may be 
carried in the filter. The filter may be set horizontally, 
vertically or at any angle. Preferably, this filter is in- 
stalled in pairs, permitting one to be cleaned while the 
other is functioning. All the oil in circulation is passed 
through the filter so it is filtered every cycle. 

Clarification of lubricating oil by the edge principle 
is of recent origin. In this process the dirty oil is passed 
between disks spaced minutely apart and stacked around 
a central core. In one form, the disks are of specially 
prepared paper with paper spacers, in another case, they 
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are of thin brass with spacers of the same material and 
in a third, the metal element is made of wedge-shaped 
ribbon wound helically, greater thickmess being on the 
side of the approaching dirty oil flow, thus avoiding pos- 
sibility of clogging in action. Spacing in this case is 
accomplished by slightly raised but accurately gaged 
spots which are located at regular intervals. 

Space between ribbons is 0.003 in. Cleaning of this 
type of filter is accomplished by removing the filter ele- 
ment, by unscrewing the nut on top of the case and 
taking the case off, after which the element may be 


















































FIG. 5. SEVERAL STROKES OF PUMP PLUNGER CLEANS 
THIS TYPE OF EDGE FILTER 
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FIG. 6. FILTER ELE- 
MENTS CONSIST OF 
THIN BRASS WASH- 
ERS AND SPACERS 
ALTERNATELY 
STACKED ON A 











FIG. 7. SECTION OF DISK EDGE 
FILTER SHOWING, ABOVE, THE 
ACCUMULATED SOLIDS; BELOW, 
HOLLOW STEM AND THE SOLIDS PARTLY DISLODGED 
CLAMPED TO- BY A CHARGE OF COMPRESSED 
GETHER TIGHTLY AIR 


washed in gasoline or kerosene by pressing it together 
several times like an accordion. In another style, Fig. 5, 
which is provided with a hand pump, the handle at the 
top is pulled up the length of the rod in a complete, 
sharp stroke for several strokes. The oil forced from the 
center core through the filter slots pushes the accumu- 
lated dirt from the filter surface and causes it to drop 
to the bottom of the clarifier base, whence it is drained 
by removing the drain plug. 

Spacers varying in thickness from 0.0025 to 0.006 in. 
depending upon the kind of lubricant used, are employed 
in the metal disk type of edge filter. These disks are 
stacked as shown in Fig. 6. The peripheral surface is 
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VACUUM RECEIVER AND 
EDGE FILTER 
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smooth and is kept clean automatically by the swirling 
of the oil in the bowl. Cleaning is accomplished by re- 
moving the filter stack and cleansing by air blast or 
rinsing in gasoline. Air suction applied to the inside core 
of the paper disk type of edge filter facilitates movement 
of the oil from the outside between the disks to the center 
eore. The solids form a cake upon the surface of the 
pack which is removed, generally at the end of the day, 
by a reversal of flow using compressed air, as shown in 
Fig. 7. 

In operation, this filter delivers the purified oil to a 
vacuum receiver, Fig. 8, where it is heat treated for 
dehydration and withdrawn at the bottom by a delivery 
pump. 

Heating Or Arps CLARIFICATION 


Increase in the temperature of an oil reduces its vis- 
cosity, a general rule being that an increase of about 
35 deg. F. will reduce the viscosity one-half. Capacity 
for clarification increases directly as viscosity is reduced, 
hence all lubricating oil clarification systems should be 
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equipped for heat, the advantage of which is shown in 
chart Fig. 9. Raising the temperature to 180 deg. F. 
will cause precipitation of products of oxidation which 
may otherwise remain in suspension. 


Heating is accomplished sometimes by means of ex- 
haust gases but objection arises, due to high temperature 
of the exhaust which may cause the oil to burn and 
form deposits within the heater coils. It is safer to use 
an indirect method whereby the heat of the exhaust is 
transferred by water coils. Bayonet type electric heat- 
ers are used considerably. They may be inserted directly 
in the oil*line. Steam heaters are used also. A simple 
method of heating is to enclose the oil line in a jacket of 
larger pipe, through which steam flows. It is desirable 
to make the source of heat independent of the operation 
of the engine. This permits of operation of the clarifier 
when the engine is shut down. 

Unless some means is provided for removing the oil 
from circulation and allowing it to cool and rest, soluble 
sludge, when present, cannot be removed. Under this 
condition, therefore, a cooler, usually made up of water 
circulating .coils, should be installed in the system. If 
the amount of oil in the system is large and clarification 
periods are no shorter than 4 hr., the additional heat 
required for good clarification usually will be dissipated 
satisfactorily. 


CLARIFICATION METHODS 


Batch clarification is used for oil from smaller en- 
gines where the oil supply is from gravity sight-feed or 
mechanical force-feed lubricators, in which the oil passes 
once through the engine without recirculation. In the 
continuous bypass type, Fig. 10, from 5 to 10 per cent 
of the oil used is bypassed through the clarifier. This 
type is especially adaptable where the purification proc- 
ess used, such as a filter process, is not rapid. In the 
batch type of operation, all of the oil is treated at one 
time at intervals depending upon operating conditions. 
By the use of twin storage tanks, the oil from one may 
be clarified while the other tank is connected in service. 

Combinations of continuous and batch types of clari- 
fication may be installed, twin storage tanks being used 
for batch treatment and storage of oil so that while the 
system is being drained of dirty oil, clarified oil may be 
pumped to the oil reservoir on the engine room floor and 
purified oil discharged from the clarifier to the empty 
storage tank. 






UU 






CONTINUOUS BYPASS CLARIFICATION SYSTEM 
FOR DIESEL ENGINE LUBRICATING OIL 


FIG. 10. 
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PARALLEL OPERATION 
OF A. C. GENERATORS 





By E. H. STIVENDER 





A LTHOUGH the parallel operation of A.C. Generators is one 

of the most common practices in power plant operation, 
the fundamental principles involved are not always clearly 
understood by those in charge of such machines. ‘In this article 
and in others to follow the author endeavors to clear up some 
of this misunderstanding by presenting a condensed but coher- 
ent explanation of the actual conditions to be fulfilled and the 
methods by which they are properly brought about in practice. 





HERE ARE TWO elasses of modern alternating 

current generating apparatus, induction generators 
and synchronous generators. The ‘‘inductor’’ generator, 
which differs from the ‘‘induction’’ generator is prac- 
tically obsolete for use on present day power systems; 
its use is almost entirely confined to the generation 
of high frequency currents for special purposes. 

Induction generators are of the same construction 
as induction motors. They will generate power when 
driven at a higher speed than synchronous speed and 
will receive power when operating at a lower speed. 
Any induction motor will become an induction generator 
when driven above synchronous speed. Since such gen- 
erators use no direct current for field excitation, all 
exciting current must come from the alternating current 
source, in the same manner as that of transformers. 
These machines are particularly adapted for use at the 
ends of long transmission lines, the required lagging 
eurrent for excitation being supplied by the capacity of 
the line, resulting in less line charging current being 
imposed on the rest of the system, as well as tending 
to stabilize the voltage at the induction generator end. 

Synchronous generators and synchronous motors 
must always run in synchronism with the line. Large 
machines of this type require a direct current source 
for field excitation, which is supplied by either a direct- 
connected or a separately driven d.c. generator. Where 
the induction generator will always take only an amount 
of exciting, or ‘‘magnetizing’’ current, sufficient to 
maintain its voltage equal to line voltage, the exciting 
current of the synchronous generator can be indepen- 
dently varied to raise the voltage above or below the 
original value of line voltage. The foregoing statement is 
of course based on the instance of an isolated machine. 
Synchronous machines operating in parallel in the same 
plant must all be adjusted for a correspondingly equal 
amount of excitation, in order to vary the line voltage 
in accordance with their field exciting currents. 

One of the greatest advantages of synchronous 
machines is that of permitting adjustment of power 
factor. Since induction machines require exciting cur- 
rent from the line, the power factor of an induction 
generator or motor depends upon line voltage, that is 


a rise in line voltage requires an increase in magnetizing 
current. Relative to the induction generator, this cur- 
rent is leading; but relative to a synchronous generating 
station at some other point in the system, it is lagging. 


RELATION OF Power Factor 


It is usual to consider the power factor of any elec- 
trical apparatus, relative to the voltage generated at 
the generating stations, hence a power factor meter is 
always connected according to the direction of load 
current relative to generator voltage. If the field 
strength of a synchronous generator is raised, the power 
factor meter pointer will move toward the lagging side 
of the scale. In other words a lagging current, in the 
usual sense, means a demagnetizing current of the gener- 
ator; when speaking of generators,—both induction and 
synchronous. A leading current means a magnetizing 
current. In the case of load equipment, the opposite is 
the case, that is a lagging current is a magnetizing 
current which flows to increase the counter voltage of 
the load equipment and make it equal to line voltage. 

It is interesting to note that a long transmission 


line containing excessive capacity and requiring heavy 


leading currents may be used to advantage by allowing 
it to furnish exciting current for an induction generat- 
ing station placed at its end. 

In order to determine the frequency, it is necessary 
to have synchronous generators on the power system. 
Induction generators are of advantage for isolated 
plants, due to no synchronizing being required before 
going on the line; they cannot be overloaded, since exci- 
tation depends upon line voltage. They can, however, 
be overheated, in cases of prolonged high line voltages 
which require heavy magnetizing currents. 

When synchronous generators are to be operated in 
parallel, it is necessary to bring them to, or very near 
synchronism before paralleling, in order to prevent the 
flow of excessive magnetizing, or demagnetizing cur- 
rents. In cases of generators operating in parallel in 
the same plant or in adjacent plants, and where the 
connecting lines and transformers are of low impedance, 
the instantaneous current occurring when machines are 
paralleled differing greatly in phase may reach disas- 
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trous proportions, resulting in serious damage to the 
machines, transformers and circuit breakers. 

If the reactance of an in-coming machine on a power 
system is high, the dangers involved are not so serious 
as would exist with a machine of low reactance. 

The characteristics of the currents present when a 
generator is connected to the line 180 deg. out of phase 
are somewhat different from those present when a sud- 
den three-phase short circuit is placed on the machine. 
If the field strength of the incoming machine has been 
built up to produce generator voltage equal to line 
voltage and this machine is connected to the line 180 
deg. out of phase, then enough lagging current (relative 
to line voltage) must flow to demagnetize the generator 
field and build up the flux in the opposite direction an 
equal amount to reach line voltage in the correct direc- 
tion. These currents will not be seriously prolonged if 
the generator is small and ean be brought into step 
by motor action of the magnetizing current before the 
field flux has been destroyed, that is the rotor may slip 
one pole pitch. In the above case, where the system is 
large and the line impedance low, the current may equal 
twice the value of short circuit current on the generator ; 
this current will vary in inverse proportion to the 
synchronous impedance of the particular machine and 
the impedance of the incoming line and transformers, 
if such are in the circuit. 

Since the mechanical stresses between coils vary with 
the square of the current, it is readily understood why 
the coils of certain low reactance machines are destroyed 
during improper switching. It can also be understood 
why improper switching of a large machine may cause 
a much greater disturbance to the power system than 
heavy short circuits. 


SYNCHRONOUS IMPEDANCE OF GENERATORS AND 
TRANSFORMERS 


Due to the conditions outlined above and also to 
obtain greater synchronizing power and limit the value 
of short circuit currents, modern generators are usually 
of rather high synchronous impedance—sometimes called 
simply reactance, since inductance is the predominating 
factor. The synchronous impedance of generators varies 
between 10 and 20 per cent; that is, the short circuit 
current is limited to between 10 and 5 times full load 
current. Generally transformer impedances are between 
3 and 10 per cent, the mechanical structure of such 
apparatus being such as to allow greater magnetic 
stresses without danger. 

It might be timely to mention here that the instan- 
taneous maximum current which can flow through a 
generator may reach a value much higher than that 
computed from its synchronous impedance. This is due 
to the full limiting power of synchronous impedance 
occurring late—that is the limiting effect of armature 
reaction takes place later than that of armature self 
inductance; hence the short circuit current is at first 
limited only by armature self inductance and a short 
interval later by both self inductance and armature 
reaction. 

It is sometimes the case that smaller generators 
which are located at the ends of long transmission lines 
‘ and are of high reactance, are connected to the line 
with fields excited, without extra care being taken to 
bring them into synchronism with the line. It is com- 
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mon that no trouble is encountered due to this pro- 
cedure, since a small generator of high reactance will 
generally pull into step without destructive magnetizing 
currents being taken from the system. An interesting 
result of this practice is that instead of heavy currents 
being taken from other generators on the system, their 
currents may be decreased an amount nearly equal to 
the inrush current of an incoming generator, which has 
been connected out of phase. The capacity of the trans- 
mission line furnishes the magnetizing current of the 
incoming machine, or a lagging current is drawn from 
a circuit which formerly required leading current, hence 
decreasing the ‘‘charging’’ current required for the line 
from other generators. The above conditions are dupli- 
cated in cases where the incoming generator is operating 
near an over-excited synchronous generator or motor. 

If a generator is connected to the line at a lower 
voltage than that of the line a lagging current, relative 
to the line voltage, and a leading current, relative to 
the generator voltage, will flow. The proportion depend- 
ing upon the capacity of the line relative to the in- 
ductance of the generator, the line voltage will be 
lowered and the generator voltage raised. If two iden- 
tical generators are paralleled differing in voltage but 
not differing in phase, one generator will produce a lag- 
ging current and the other a leading current. The bus 
voltage will be the average of the two original generator 
voltages. 

This same condition exists when two transformers, 
whose voltage ratios differ, are paralleled on both 
primary and secondary sides. 


Tue Fievp Circuit 


Ability of a generator to pull into step depends 
upon its synchronous reactance. A‘ generator of high 
reactance when connected to the line out of phase will 
pull into step much more easily than one of lw re- 
actance under like conditions. Owing to the reliability 
of automatic regulators, the poorer regulation of high 
reactance machines is not undesirable, hence high re- 
actance (poorer inherent voltage regulation) is often 
mere of an asset than a detriment. 

Where a number of large stations or a large plant 
serve a relatively small area, automatic voltage regu- 
lators are sometimes omitted entirely: The large gener- 
ating capacity available is sufficient to allow heavy loads 
to be carried without undue voltage drop. 

When generators pull out of step, due to weak field 
strength, it is generally the case that high voltages ap- 
pear across the field terminals. Sometimes, such as when 
the field switch is opened while the machine is connected 
to the line, this voltage reaches a sufficiently high value 
to puncture the field insulation. If the field discharge 
resistance is large enough to accommodate the induced 
field currents conveniently, excessively high voltages 
will not appear, at least ample time may be allowed 
for the opening of the line switch before any damage 
occurs to the field insulation or to the discharge circuit 
due to heating and burning out. 

When the field excitation is discontinued, heavy 
magnetizing currents flow from the line. Since these 
currents tend to build up the flux lost due to de- 
énergizing of the field, and since this flux rotates at 
the same speed that the generator rotor normally rotates, 
the greater the speed variation of the rotor from normal 
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speed the greater will be the induced voltage in the 
field coils. If the generator rotor is of the salient pole 
type, such as those of slow speed water-wheel gener- 
ators, the rotor speed may not change when the field is 
deénergized, since the machine will run as a synchronous 
induction motor or generator. Round-rotor machines, 
such as high speed turbo-generators, are more likely to 
vary in speed, due to weak field, than are salient pole 
machines. 


High reactance generators take a lower value of 

magnetizing current when running with a weak field 
than do low reactance machines, hence when high re- 
actance machines are protected against heavy, currents 
by overload relays, loss of field excitation will not neces- 
sarily cause opening of the line switch due to relay 
action. 
It occasionally occurs that the field exciting current 
is lost momentarily when the generator is carrying a 
load which cannot be conveniently interrupted for the 
length of time required for opening the line switch and 
resynchronizing. If the generator is of the salient pole 
type and lightly loaded, it will likely stay in step until 
the field current can be restored, provided there is suffi- 
cient apparatus such as over-excited synchronous motors 
and generators or long transmission lines on the system 
to furnish the required magnetizing current. The field 
of a machine can in a great many cases be restored 
without danger of serious disturbance to the system. If 
the machine has varied slightly from synchronism dur- 
ing the interval of no field current, no sudden destruc- 
tive flow of line current may be expected, since the 
inductance of the rotor is great enough to prevent a 
sudden reapplication of excitation by re-closing the field 
switch at full exciter voltage, hence the rather gradual 
rise of field flux allows the rotor to slip into step with- 
out the flow of excessive magnetizing currents, which 
would occur were it possible suddenly to build up the 
field current with the generator 180 deg. out of phase 
with the line. 

Restoring the field current under these conditions 
when the poles are in direct opposition to the stator 
poles, that is 180 deg. out of phase, naturally will not 
produce results comparable to paralleling 180 deg. out 
after voltage has been built up with normal field excita- 
tion. An example of applying field excitation current 
after the line switch has been closed is the case of cer- 
tain automatic paralleling schemes where the line switch 
is closed when the generator or motor is brought up to 
95 to 98 per cent synchronous speed and the field switch 
closed afterward. Of course many machines which are 
paralleled in this manner are equipped with amortisseur 
windings which aid in bringing the machine to syn- 
chronous speed before the field is excited ; however, it is 
often the case that the rotor must slip one pole pitch 
after this operation has been completed. Another ex- 
ample is that of synchronizing frequency changers con- 
sisting of synchronous motors driving synchronous gen- 
erators. It is usually necessary either to interrupt the 
power source of the motoring machine several times in 
order to allow the machine being synchronized to be 
brought into step with the line, or to reverse the field 
of the motoring machine successively in order to allow 
it to slip back a pole pitch at a time until synchronism 
is reached. If the exciter is self-excited and compound- 
ed the polarity may be reversed when the field switch 
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is reclosed, owing to induced currents flowing’ through 
it in the reverse direction. 

The most common results of field failure after a 
machine is paralleled are puncturing the field coil insu- 
lation, due to high induced voltages and seriously burn- 
ing the rotor iron, due to high induced currents, since 
when the machine pulls out of step it will act as an 
induction generator or motor, hence the rotor must carry 
the load current, greatly multiplied by the ratio of 
transformation between stator coils and rotor iron. 
This is most destructive on turbo-generator rotors, owing 
to the solid poles and the use of iron and brass coil 
retaining wedges which will be in the current circuit. 
For these reasons, it is important that the proper steps 
be taken to prevent opening of the field cireuit while 
the line switch is closed. 

If there is sufficient apparatus on the system to fur- 
nish magnetizing current, such as over-excited syn- 
chronous generators or motors or a long transmission 
line, a salient pole generator may be made to carry 
light load and remain in step with the field current 
entirely discontinued as for voltage regulation. Since 
the rated load of most generators is given at 80 to 87 
per cent power factor, a machine operated under the 
above conditions, unless it is of exceptionally high re- 
actance, cannot be made to carry much load without 
danger of overheated windings or pulling out of step. 
The magnetizing current will be of such a high value 
as to bring the power factor below that given in the 
load rating. 


Owing to conditions mentioned in the foregoing para- 
graphs, the control of the field switch should always 
be interlocked with the line switch in such a manner 
as to prevent opening the field before opening of the 
line switch. As an added precaution which may prevent 
accidental closing, the control arrangement is sometimes 
such as to prevent closing of the line switch until the 
field switch is closed. It is the practice in some plants, 
especially unattended automatic stations, to use field 
failure relays which trip the line breaker a definite time 
after the field current has reached a predetermined low 
value. Other protective measures may include auxiliary 
contacts on the field switch which complete the trip 
circuit of the line breaker in case of accidental opening 
of the field switch. 

NOTE: This is the first of a series of articles on this subject 


by Mr. Stivender. Others will follow in subsequent issues. In 
so far as possible each article will be complete in itself. 





WHAT ARE CLAIMED will be the largest water tur- 
bines in the world are to be constructed by the Karl- 
stadts Mekaniska Verkstads A.-B at its Kristinehamn 
works and the Nydquist & Holm Co. at its Trollhattan 
works in Sweden. The running wheels will have a 
diameter of no less than 2614 ft., thus exceeding the 
diameter of the turbines at Sehworstadt in Germany 
by 39 in., and those of the Lilla Edet power station in 
Sweden by 6 ft. 6 in. The new turbines are for the 
huge hydroelectric power station which the Swedish 
Government is constructing at Vargon on the Gota 
River. 


ALUMINUM has been employed te a certain extent as 
a minor constituent in nonferrous alloys because of its 
hardening properties. 
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Constants Used in Computations with Air’ 


A Discussion OF SOME OF THE FUNDAMENTAL Constants USED 


IN ENGINEERING CALCULATIONS WITH AIR. 


.. TIE USUAL engineering computations for ven- 
tilation systems as well as for adiabatic compression, 
expansion, flow through measuring nozzles and similar 
work concerned with the thermodynamic properties of 
air and gases, it is sufficient to use the perfect gas laws. 
This giveS a well known set of engineering formulas 
involving various constants, such as C, and standard 
density. The values of these constants given by different 
experiments vary somewhat and are often thermo- 
dynamically inconsistent. Furthermore, the constants as 
usually given apply to theoretically dry air or gas, which 
seldom exists in engineering practice. The final results 
are not much different whether one or another set of 
constants is used, but it is just as easy to use one set as 
another and there is good reason for selecting a rep- 
utable, self-consistent set to be used universally for 
ordinary humidity. 

At present the common practice is for every engineer 
to use his own set of constants, often mutually incon- 
sistent, selected from an old edition of an engineering 
handbook which he happens to have in his desk. Blind 
faith in such a set which has no justification except 
familiarity, will probably be the principal objection to 
the set of constants here selected as reputable. Depar- 
tures from the perfect-gas laws and inevitable experi- 
mental inconsistencies make it possible to select various 
thermodynamiecally consistent sets of constants, all 
equally reputable. The selection here made is at least 
as good as any other possible selection. 

The humidity of air in a compressor, or flowing 
through a ventilation system, or measuring nozzle, 
varies from day to day with atmospheric conditions. 
Furthermore the specific heat and other properties of 
air vary slightly with temperature and with the amount 
of CO,. Most engineering work, however, does not 
warrant exact measurement of humidity, or variation 
in the fundamental constants to take account of the 
change in the humidity from day to day, the change of 
specific heat with temperature, or the CO, content. 
Constants are therefore selected for air with average 
temperature and CO, and with a usual humidity, which 
is here called ‘‘Normal Air,’’ and which is taken as 
obeying all of the perfect-gas laws. This ‘‘Normal Air’’ 
is much more nearly representative of the air actually 
passing through a compressor, ventilation system, or 
measuring nozzle than the pure dry air at 0 deg. C., 
whose properties as obtained 60 yr. ago are often used 
by engineers. 

These constants have already been given in papers 
concerning details of particular computations... The 
present article reproduces the selected constants and 
some of the data with additional reasons for use of the 
particular selections. 


*Abstracted from an article in the General Electric Review. 

+Thomson Research Laboratory, General Electric Co. 

™Measurement of Flow of Air and Gas with Nozzles,” by 
Sanford A. Moss, Trans. A.S.M.E., Jan., 1928, Vol. 50, Paper 
APM-50-3. “Engineering Computations for Air and Gases,” by 
Sanford A. Moss and Chester W. Smith, Trans. A.S.M.E., 1930, 
Vol. 52, Paper APM-52-8. 


By Sanrorp A. Mosst 


The selected values apply to air at pressures of from 
about atmospheric to about 100 lb. per sq. in. gage, 
at temperatures from about 32 deg. F. to about 200 
deg. F. 


STANDARD ATMOSPHERIC PRESSURE 


Standard | eee pressure at sea-level has been 
selected as 14.696 or practically 14.7 lb. per sq. in. 

‘‘The Standard Atmosphere”’ of the A.S.M.E. Test 
Code is a 32-deg. column of mercury, 760 mm. or 
29.921 in. long. The A.S.M.E. Test Code gives 0.4912 
lb. per sq. in. (shortened frem 0.491170) for a 32-deg. 
column of mercury, 1 in. long. This makes the A.S.M.E. 
value of the Standard Atmosphere 14.696, or for en- 
gineering work, 14.7 lb. per sq. in. Another standard in 
some use is a 60-deg. column of mercury, 30 in. long. 
This is equal to a 32-deg. column of mercury, 29.915 in. 
long or 14.694 lb. per sq. in. This is so close to the 
Standard Atmosphere that it need not be considered as 
an independent standard. 


STANDARD ATMOSPHERIC TEMPERATURE 


Standard atmospheric temperature has been selected 
as 68 deg. F. This is expected to be the usual tem- 
perature of the air taken into a compressor or blower 
inlet during test in a usual factory, so that pressure 
rise, power, etc., computed with it, will agree closely 
with actual usual values. This selected value (68 deg. 
F.) has often been used and its Centigrade equivalent 
(exactly 20 deg. C.), is also often used; however, a 
standard temperature of 60 deg. F. is sometimes used, 
and nothing herein prevents the use of such a standard. 
Values of volume and specific volume on the basis of 
68 deg. F. are converted to values on the basis of 60 deg. 
F. and 30 in., by multiplying by 0.9850. Values of 
density on the basis of 68 deg. F., are converted to values 
on the basis of 60 deg. F. and 30 in., by multiplying by 
1.0152. 


ABSOLUTE FAHRENHEIT TEMPERATURE 


Absolute Fahrenheit temperature is found by adding 
459.6 to ordinary Fahrenheit temperature. This gives 
absolute thermodynamic temperature and gives the 
proper value for thermodynamic computations and ex- 
pansion of an ideal gas. The expansion of air with 
temperature would be better represented by adding 458 
to Fahrenheit temperature. For other gases there are 
further slight differences. It is unnecessary that an 
engineer shall keep track of several kinds of absolute 
temperature, and the thermodynamic value is accurate 
enough so that 459.6 is selected. 


STanDARD ABSOLUTE FAHRENHEIT ATMOSPHERIC 
TEMPERATURE 


Standard absolute Fahrenheit atmospheric temper- 
ature is selected as 527.6 to correspond to the value of 
68 deg. F. For 60 deg. F. this would be 519.6. 





POWER PLANT 


October 15, 1931 


Density or Air WitHout Moisture 


Density of air without moisture is expressed at 68 
deg. F. and 14.696 lb. per sq. in. The Bureau of Stand- 
ards* gives 1.2929 grams per liter for dry air free from 
CO, at 14.696 lb. per sq. in. and 32 deg. F., which is 
0.080714 lb. per cu. ft. As stated, the change of air 
density with temperature is most accurately found by 
adding 458 to Fahrenheit temperature. Multiplying by 
490/526 and allowing for average CO, gives 0.075202 
lb. per cu. ft. as the density of air without moisture at 
68 deg. F. and 14.696 lb. per sq. in. This corresponds 
to 0.07636 at 60 deg. F. 


Density or NorMAu AIR 


Density of Normal Air at 68 deg. and 14.696 lb. 
per sq. in. is selected as 0.075. This corresponds to 
0.07616 at 60 deg. F. Densities for fan tests taking 
account of actual humidity from Navy Department 
tables, led to an original selection of 0.07488 as the 
average of densities actually occurring in fan blower 
work. Four significant figures are not warranted so 
that the round figure of 0.075 has been in considerable 
use. This figure represents to three places all values of 
density from 0.07495 to 0.07505 which correspond to 
values of relative humidity of from 38 per cent to 23 
per cent. Hence 0.075 covers, as well as any one round 


value can, the usual range of humidity for blower and 
compressor inlet air, in the United States. 


Speciric Heat or AIR 


Specific heat of air is selected as 0.243 for Normal 
Air and 0.242 for air without moisture. Experimental 
values for specific heat are widely divergent and have 
been steadily changing as experimental resources have 
improved. A curve sheet of the various values is given 
in. the second A.S.M.E. paper cited previously.1 Ex- 
periments by Swann give the highest values of all, but 
these values are reputable and must be given weight. 
Figures based on Swann’s values were worked up by 
M. G. Robinson.® 

The value of 0.243 for Normal Air gives somewhat 
more weight to Swann’s values than a value based on 
the selection by the International Critical Tables taking 
account of the range of temperatures and humidities 
previously given. For higher humidities, still within 
the usual range, the value 0.243 corresponds to these 
tables, without giving weight to Swann’s values; there- 
fore, 0.243 is believed to be the best possible single value 
for the specific heat of the warm, somewhat humid air 
at moderate pressure, passing through compressors, 


ventilating systems, etc., where it is absurd to take ac-' 


count of the change of specific heat with temperature, 
pressure, humidity, ete. 

2Sc. Paper 529. 

8 “Heat Balance Method of Testing Seen Compres- 
sors,” by M. G. Robinson, Trans. A.S.M.E., 1925. 

Repuction of about 10 per cent in electric light, heat 
and power rates in the northeastern Iowa territory 
served by the Central State Power and Light Corp. has 
been announced by G. D. Nicoll, West Union, Iowa, 
manager of the district. Cities and towns are grouped 
in three classes according to light rates only, with top 
rates of 11, 10 and 9 cents a kilowatt-hour and only the 
smallest. of individual users of electriz power will not 
be directly benefited by the reductions. 
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District Steam Heating 
LTHOUGH the exact dividing line is not sharply 
defined, heating may be classified in one of the 

three rather distinct fields which can be grouped as 
follows: service to congested business and residential 
districts; service to districts of individual family resi- 
dences; and service to grouped industries. 

Service to congested business and residential districts 
in cities is by far the most important from the stand- 
point of capital invested and building space heated. 
Because of the high density of the load, it is possible 
to deliver large quantities of steam with a relatively 
small investment in distribution system. A number of 


DISTRICT HEATING PLANTS IN THE UNITED STATES 

OPERATED BY PUBLIC UTILITIES, MUNICIPALITIES, COL- 

LEGES, UNIVERSITIES, INS’ ITUTIONS AND MANUFAC- 
TURING PLANTS 


district heating systems are supplying detached resi- 
dences with steam heating service especially in group 
developments or subdivisions developed under one 
management. 

Supply of steam to industries for manufacturing 
uses as well as for heating is a recent development which 
promises a rapid growth. Many industries have need 
for large quantities of heat in manufacturing processes 
and it is often economical to purchase their steam as 
well as their electrical requirements. 


SpeciaL ResEarcH CoMMITTEE on Wire Rope of The 
American Society of Mechanical Engineers, W. H. Ful- 
weiler, Chairman, is making a study of wire rope life 
and is sending out to various organizations and to indi- 
vidual engineers a brochure entitled Wire Rope Research 
together with data sheets to be filled in by anyone desir- 
ing to contribute information. 

The committee is attempting to establish a definite 
relation between the wear and broken wires in a rope 
and its remaining useful life. 

Arrangements have been completed with the U. S. 
Bureau of Standards at Washington, to receive and test 
the collected samples at the expense of the Committee. 
It is assumed, however, that those submitting the sam- 
ples will be willing to stand the cost of shipping them 
to the laboratory. Samples should be addressed to the 
Engineering Mechanics Section, National Bureau of 
Standards, Washington, D. C. and C. G. Worthington, 
Research Assistant:at A. S. M. E. headquarters, 29 West 
39th St., New York City, notified of their shipment. 
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Mokelumne River Development 


Paciric Gas & Exectric Co. Carries Out CoMPLETE 
DEVELOPMENT OF River TO Give 228,000 up. TIGER 
CREEK PLant Contains Two 30,000-Kv-A. GENERATORS, 
Eacu Driven sy A 36,000-Hp. DouBLE OvERHUNG Im- 
PULSE WHEEL. SALT SPRINGS, WITH WoRLD’s LARGEST 
Rockritt Dam Has a 13,500-Hp. VerticaL’) TURBINE 
Drivinea AN 11,000-Kv-a. GENERATOR. DEVELOPMENT IN- 
CLUDES RESERVOIRS AND REGULATING WorKsS AND ADDI- 
TIONAL GENERATING EQuipMENT TO BE INSTALLED AT 
Bear River Reservoir, West Point AND ELECTRA 


ACIFIC GAS AND ELECTRIC CoO. began a six- 

year program of hydroelectric construction during 
the fall of 1928, involving an estimated expenditure of 
$40,000,000 and the establishment of four new hydro- 
electric plants on the Mokelumne River in California 
with a total installed capacity of 228,000 hp. Develop- 
ment of this stream includes all the details of a separate 
and complete power system from the initial studies of 
water-shed capacity and storage, to the installation of 
generation plants, with the requisite transmission and 
step-down facilities. 

Studies of water records and the topography of the 
water-shed area made it apparent that the Mokelumne 
River was capable of producing much additional hydro- 
electricity. These studies resulted in the construction 
program of 1928, involving a total storage of 200,000 
acre feet of water with consequent increase of power to 
1,000,000,000 kw-hr. annually by the installation of four 
power houses. 

This storage is to be divided between two principal 
reservoirs, Salt Springs Reservoir, impounding 130,000 
acre feet, and Lower Bear River Reservoir, impounding 
34,000 acre feet. The principal factor contributing to 
the increased power output, however, is the regulation 
of stream flow made possible by these reservoirs. Gross 
head is 3262 ft. and 5131 ft., respectively, from the two 
storage reservoirs and this head will be divided between 
the four power houses to be installed. 


Satt Sprinas Dam 


Salt Springs Dam is located in the canyon of the 
North Fork of the Mokelumne River about 50 mi. east 
of Jackson. The dam, of the rockfill variety, rises 328 
ft. above stream bed, with a crest 1300 ft. long. It is 
900 ft. thick at its base and has a cubie content of 
3,000,000 yd. of rock and granite, gathered from cliffs 
adjacent to the dam site. This dam is the largest of its 
type in the world today. Data on its construction were 
given in the May 15, 1930 issue of Power Plant Engi- 
neering. The upstream slope of the rockfill is covered 
with a wall of derrick laid rock 15 ft. thick with an 
outer facing of reénforced concrete covering the entire 
upstream slope. A spillway capable of discharging 
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48,000 ¢c.f.s. is channelled in the south: side of the gorge 
adjacent to the dam. 

The program calls for the construction of a dam 
about 200 ft. high in Bear River, some 2.5 mi. below the 
existing dam which now forms Upper Bear River Reser- 
voir. This new reservoir will have a capacity of 34,000 
aere feet. A tunnel approximately 2.5 mi. long will end 
in a penstock-which leads to Salt Springs Power House. 
The junction of the penstock and tunnel is formed in a 
surge chamber to be excavated in the rock. 

Water from Cold Creek, a stream similar in char- 
acter to Bear River but lacking storage sites, will be 
diverted into this surge chamber, providing for storage 
in Bear River Reservoir of the run-off from the terri- 
tory above thé diversion point on Cold Creek. 


Satt Sprinas Power House 


Water from Salt Springs Reservoir is under a 
variable head depending upon storage behind the dam. 
The maximum static head is 244.5 ft., and the vertical 
turbine driving the generator is designed to pass 550 
e.f.s. at heads as low as 175 ft. The turbine is rated at 
13,500 hp. and 300 r.p.m. The generator has a rating of 
11,000 kv-a., 11,000 v., 60 cycles, 85 per cent power 
factor. 

The unit installed to utilize water from Bear River 
Reservoir will have a static head of 2089 ft. The water 
wheel will be a single overhung impulse unit capable of 
developing about 35,000 hp. at 300 r.p.m. The generator 
will probably be rated 30,000 kv-a., 11,000 v., 60 cycles, 
85 per cent power factor. 

Water discharged from Salt Springs Power House 
utilizing the storage of both Bear River and Salt Springs 
Dam Reservoirs, is diverted from the tail-race into Tiger 
Creek conduit. The capacity of the conduit is 550 c.f.s. 
It is 17.3 mi. long, terminating in a regulating reservoir 
on Tiger Creek. An additional conduit from the regu- 
lating reservoir of 625 c.f.s. capacity, extends 2.6 mi. to 
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TABULATION OF PLANTS 
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PLAN AND PROFILE OF MOKELUMNE RIVER DE- 
VELOPMENT 


PIG. 1. 


a forebay at the head of the penstock leading to Tiger 
Creek Power House. 

Tiger Creek regulating reservoir is formed by a but- 
tressed slab concrete dam approximately 100 ft. high, 
located on Tiger Creek. The upper 18 ft. of the reser- 
voir thus formed provides about 175 acre feet of capac- 
ity. This is sufficient to permit peaking the Tiger Creek 
plant for 20 hr. each day. 


TIGER CREEK Power House 


The site of Tiger Creek Power House was selected 
in a small flat under the ridge overlooking the junction 
of Tiger Creek and the North Fork of the Mokelumne 
River. On this ridge no natural forebay sites were avail- 
able, necessitating excavating a 40 acre feet forebay. 

Importance of the Tiger Creek plant is enhanced 
since it is the controlling station for the 220-kv. trans- 
mission lines which lead into the interconnected pool. 
About 25,000-kv-a. is required to charge each of these 
lines, which fixed the minimum generator capacity for 
single unit charging at that figure. Each of the two 
double overhung waterwheel units was designed to 
deliver 36,000 hp. at 225 r.p.m. under an effective head 
of 1190 ft., each of the overhung impulse wheels being 
rated at 18,000 hp. The generator rating is 30,000 kv-a., 
11,000 v., 60 cycles, 85 per cent power factor. 

Waterwheel units installed at Tiger Creek are among 
the largest impulse wheels ever constructed. Many re- 
finements have been incorporated in the design of the 
wheels. A straight flow needle nozzle has been designed, 
which introduces a minimum disturbance in the water 
flow, giving a uniform jet delivering maximum power 
to the waterwheel buckets. The power needles operated 
by the governor servo-motors are arranged for slow 
closure upon load rejection, as a water conservation 
measure. Linked with the governor and needle operat- 
ing mechanism is a jet deflector, or stream bender, in 
the form of a collar surrounding the jet, which operates 
to remove water from the wheel upon load rejection. 

Each generator, with its associated step-up trans- 
former bank, is considered as a unit, and there is no 
oil circuit breaker between the generator and the low 
voltage side of the transformer. As at Salt Springs 
power house, station power oil circuit breakers are made 
interchangeable with the main breakers, thus providing 
spare oil circuit breaker equipment. 

Each generator is provided with a direct-connected 
exciter and pilot exciter controlled by voltage regulators. 
A spare exciter set, installed between the main generat- 
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ing units, is driven by either an impulse water wheel 
or an induction motor. Each water wheel has its indi- 
vidual governor oil pressure system with duplicate oil 
pumps. For normal operation the motor-driven pump 
maintains the oil pressure but controls have been pro- 
vided so that any failure of supply from it will auto- 
matically start the water-driven pump. 

Step-up transformers consist of two main banks with 
one spare unit arranged for physical interchange in case 
of damage to an operating unit. 

Afterbay for re-regulating the water discharged from 
the Tiger Creek plant was constructed about two miles 
below the power house. A concrete arch dam about 100 
ft. high was built, creating a 100 acre reservoir. 


West Point Power House 


This is the fourth of the chain of new power houses 
to be built on the Mokelumne. The site of this plant is 
about six miles below Tiger Creek Power House. As 
there are no forebay facilities available, the West Point 
plant will be designed to operate at 100 per cent load 
factor. The static head will be about 285 ft. and the 
maximum flow 575 ¢.f.s. The installation will consist of 
a single, vertical turbine driving a 15,000-kv-a., 11,000- 
v. generator, and the plant will be laid out for full auto- 
matie operation, with certain controls carried back to 
Tiger Creek Power House. The generated power will be 
stepped up to 60-kv. to supply the demands now served 
by the existing Electra plant. 


ELectrRA PowEr House 


Salt Springs Power House and Tiger Creek Power 
House were formally dedicated on July 11 and 12, 
1931, and are now in active service. Construction of the 
Bear River project, West Point and Electra will be 
taken up as service demand warrants. 

At the existing Electra Power House, the static head 
is 1265 ft. and the water flow 575 e.f.s. The head and 
water quantity so nearly approach that of Tiger Creek 
that the new plant will be almost an exact duplicate. 
The two water wheels will have a slightly greater horse- 
power rating, being designed for 37,500 hp. each at 225 
r.p.m. ‘ 





TWO 30,000-KV-A. DOUBLE OVERHUNG IMPULSE 
WHEEL UNITS AT TIGER CREEK 


FIG. 2. 
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Safety for Mechanical 


Refrigeration 


RACTICAL AND ADEQUATE MEASURES for 

the safe installation, operation and inspection of 
mechanical refrigeration systems or units, are included 
in the new Safety Code for Mechanical Refrigeration, 
sponsored by the American Society of Refrigerating 
Engineers and approved by the American Standards 
Association. Apartment dwelling systems using from 20 
to 100 lb. refrigerant, unit systems, that is, the self- 
contained type, using from 31% to 6 lb. refrigerant, and 
industrial and commercial systems are covered. The 
larger systems are required to employ safety devices 
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that are not considered necessary on the smaller sys- 
tems and refers to multiple as well as single evaporator 
systems. 

In general, refrigerating systems are classified ac- 
cording to the total weight of refrigerant contained or 
required for their proper operation. 


Class A contains 1000 or more lb. refrigerant 
Class B—100 to 1000 lb. 
Class C— 20 to 100 lb. 
Class D— 6 to 20 lb. 
Class E— 6 lb. or less. 


Direct method of refrigeration in which the evap- 
orator is located in the material or space refrigerated 
or in air circulating passages communicating with such 
space, is limited in use depending upon type of building 
and refrigerant used. Schools, commissaries, and in 
general all public assembly halls must be supplied by 
the indirect method of refrigeration, with the refriger- 
ant containing apparatus placed in a separate machinery 
room,. housing condenser, receiver or shell type appa- 
ratus, that is, all pressure imposing elements. The 
indirect method of refrigeration is defined as a system 
in which the liquid, as brine or water, cooled by the 
refrigerant, is circulated to the material or space refrig- 
erated or is used to cool the air so circulated. 

All parts of the refrigerating system shall be de- 
_ signed and tested to withstand safely and without injury, 
the minimum pressure specified in Table I. Location of 
pressure limiting devices, relief valves and gages are 
shown by the accompanying drawing. These safety de- 
vices shall be constructed of materials suitable for the 
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refrigerant used, and in general should be set to prevent 
the pressure exceeding the test pressure given in Table I. 

Required sizes of safety valves are given in Table II. 
Where an irritant or flammable refrigerant is used, the 
discharge, if to the atmosphere, must he conducted to 
the outside of the building not less than 12 ft. above 
the grade nor closer than 10 ft. to any opening in the 
building, or closer than 20 ft. to any fire escape. 

Where ammonia is used in a Class B or C system, 
the discharge may be into a tank of water which shall 
be used for no other purpose. At least 1 gal. of fresh 
water must be provided for every pound of ammonia 
in the system. The water should be prevented from 
freezing without the use of salt or chemicals and all 
pipe connections should be through the top of the tank 
only. The discharge pipe from the ammonia relief valves 
should be connected to discharge the ammonia in the 
center of the tank near the bottom. 


MINIMUM TEST PRESSURE FOR DIFFERENT 
REFRIGERANTS (lb. per sq. in.) 


TABLE I. 








High-pres- Low-pres- 
Refrigerant sure side sure side 
d 1500 750 


pane 
Methyl Chloride 
Sulphur Dioxide 
Isobutane 
Butane C4Hi10 
DV ORIOPIO® <0). 6 6.0-0.0:010's 8 e's CoH5Cl 
Dichloromethane 
Dichloroethylene 
Trichloroethylene 





All class A and B systems using a flammable or 
irritant refrigerant shall have the emergency switch 
controlling all the electrically operated refrigerating 
machinery or the remote control of such a switch located 
outside the machinery room so that it can be operated 
in ease of necessity. No major electrical equipment ex- 
cept the motors and switchboards should be permitted 
in the machinery room of these systems. Starting equip- 
ment, switches, automatic starter and similar equipment 
should be of the oil-immersed or totally enclosed type. 


TABLE II. REQUIRED SIZE OF RELIEF VALVES 








Carbon Dioxide 


Pounds of Refrigerant and E Other Refrigerants 
No. No. Size 


7500 t 
13500 





Under certain conditions, systems using non-flam- 
mable or non-irritant refrigerants may be used in the 
evaporator system of air ducts or air cooling and air 
conditioning systems for direct expansion. 

No connections may be made with the public water 
supply and water used for removing heat from refrig- 
erating systems shall not be used thereafter for drinking 
purposes. 

A gas mask or helmet must be provided for every 
Class A and B system, except carbon dioxide when oper- 
ating above atmospheric pressure. This mask must be 
the type approved by the U. S. Bureau of Mines as 
suitable for the refrigerant used, must be inspected an- 
nually and shall be kept in an easily accessible case or 
cabinet. In every Class A, B or C system a card giving 
the amount of the refrigerant charge, operating direc- 
tions and precautions to be observed in case of a break- 
down or leak shall be posted. 
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Survey-lests of Power Use 


Y PLANT is running like the solar system. No 
shut-downs, no delays, no complaints.’’ What a 
satisfaction when an engineer can say that of all depart- 
ments. It means alert, careful maintenance and remedy- 
ing all possible causes of trouble before trouble starts. 
But,—there always seems to be a but,—one more point 
needs watching. How about the power used? Does that 
show best possible economy ? 
Unfortunately, inspection of motors, belts, shafting 
and machines gives little clue as to the power used. 


FIG. 1. METERS AND CURRENT FIG. 2. 
TRANSFORMERS ON TRUCK FOR 


PORTABLE USE 


Slipping belts, hot bearings or windings, burned switches 
are signs which should have been attended to in a plant 


which is ‘‘running like a solar system.’’ But to deter- 
mine the economy of ‘power, tests and records must be 
made. While belts or motors larger than needed will 
keep on running nicely, they may use an unnecessary 
amount of power as well as increasing the expense for 
overhead and upkeep. 

Survey tests may be continuous or periodic. For 
departments as a whole and where load varies widely 
on large machines, equipment for continuous record of 
power use is generally warranted as such records will 
show any increase in power demand that should be in- 
vestigated and either justified or eliminated. For small 
machines. and where load is steady, periodic test is suffi- 
cient to ensure that proper size drive is used, while study 
of operation will disclose whether the operator is care- 
ful to avoid overloading and needless idle running. 


MOTOR AND TEST OUT- 
FIT ON HIGH LIFT TRUCK 


For continuous records, graphie recording instru- 
ments are, of course, the proper equipment. While a 
wattmeter alone will show power consumption, it is de- 
sirable to have also a voltmeter and power-factor meter 
in order to relate power consumption to changes in volt- 
age and power factor. For a plant already in operation, 
it is desirable to make a survey of machines and depart- 
ments before choosing permanent instrument equipment, 
in order to determine where and what capacity of in- 
struments are needed. 


FIG. 3. enaailiie RECORDS. 
A. FROM SHAFT GRINDER DRIVE. 
B. FROM MULTIPLE DRILL 
DRIVE 

As a first step, a one-line diagram of power circuits 
should be prepared, showing the location of and giving 
a serial number to each motor and machine. Either on 
the drawing or in tabular form should be shown ‘the size 
and length of each line conductor and the type and 
rated power of each motor. 

Forms should be prepared to record data from the 
survey tests, which should be fully given and carefully 
marked for future identification. While the less expen- 
sive indicating instruments will serve for survey tests, 
the work can be more easily and thoroughly done with 
graphic recording instruments, which give permanent 
record of variation and sequence of power demands. 
These instruments can later be used as a part of the 
permanent installation or kept for future survey-tests, 
hence the additional investment is well justified. 

Each test will use but a few feet of recording chart, 
so that it is common practice to cut the completed chart 
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strip into sections, marking each with full notation as 
to the time, place and conditions when it was made. As 
an instance, for a motor test should be given the name 
of the plant, number of motor, kind of record, (watt- 
meter, voltmeter or power factor), date and hour, name- 
plate—data of motor, nature of load, source of current 
supply, serial number of meter used and constant mul- 
tiplier if any, name of test observer. 


Totat Loap 

Usually graphic instruments are provided to record 
total load, voltage and power factor. The records from 
these are important in a power survey, as they indicate 
losses during non-running hours from unnecessary lights, 
motors left running after work stops or started before 
work begins, also premature shutting down before quit- 
ting time. Where power is purchased, often a clause 
provides for a reduced rate if power factor is maintained 
above a definite value. It is important that the records 
show whether or not that value has been maintained or 
surpassed. 

Then, too, if voltage drops off heavily, motors may 
be unable to start under load or maintain speed and, 
in any case, will draw more current so that overheating 
is likely. Excess voltage shortens lamp life, while defi- 
cient voltage impairs illumination. 

For all these reasons continuous graphic records of 
total power, voltage and power factor are essential and 
should be secured. 


DEPARTMENT SURVEYS 
In a plant divided into departments, it is desirable 


to know the cost of operating each department. This: 


involves graphic record of power, power factor and heat 
energy for the supply to each department and perma- 
nent installation of recording instruments is usually 
desirable. Such record will yield the same information 
for departments as the total records give for the entire 
plant and often results in betterment of operating meth- 
ods to improve load schedule and power factor. 

Items to be studied are: Daily and weekly peak 
demand, why it occurs and whether load factor can 
be improved to level up the load curve. Power demand 
during starting up and shutting down periods to deter- 
mine needless operation of motors or cutting of working 
hours at start and shut-down. Interruptions of power 
and why. Periods of low power factor and causes. It is 
desirable also to relate power use to number of workers 
by determining the kilowatt-hours per month for each 
man-hour of work. If power is economically used, pro- 
duction should increase as this ratio of power to man 
hours increases. 


INDIVIDUAL MAcHINE TESTS 


To determine conditions in a department or in a unit 
plant, it is necessary to know, however, the performance 
of individual machines and groups. This involves the 
use of portable instruments, cut in on the feeders to 
motors which drive machines or groups, so that opera- 
tion may be studied to determine whether best economy 
is being secured. For units of 25 hp. or less a graphic 
wattmeter and voltmeter will usually be sufficient. For 
larger units the addition of a power factor meter is 
‘desirable. 

Points to be determined are: Time of running idle; 
whether motor is overloaded so that production is slowed 
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down; whether motor is too large so that it runs at low 
load, hence low power factor; what size motor is needed 
in either case. Does peak demand come at peak of plant 
load and could it be shifted to reduce plant peak de- 
mand? Is feeder capacity ample to maintain voltage 
during heaviest loads? Is idle or friction load exces- 
sive? In the case of automatic operation for such equip- 
ment as tank pumps, air compressors and fans, does 
operation indicate too large or too small a unit? 

Length of observation needed will depend on the 
machine. In some eases of frequent repetition, a few 
hours or even an hour may give all data required. In 
other eases, a full working day or a 24-hr. period should 
be surveyed to get the real facts of operation. It is better 
to run a test longer than necessary rather than miss any 
important facts about operation of a machine or group. 
In ease of a group drive, it may be desirable to drive 
each unit individually, temporarily, so that its effect on 
the group power demand may be determined. For this 
purpose a motor with test instruments, mounted on a 
truck, high lift if necessary, has been used to good ad- 
vantage. It saves time where many tests are to be made, 
as the instruments can be permanently connected in 
circuit and leads quickly run from the main switch of 
the outfit to a feeder connection. Some records so ob- 
tained are shown in Fig. 3, where the high peaks in 
chart A indicate too heavy a cut taken, while chart B 
shows normal variation in the power demand of multiple 
drill operation. In this case, the 5-hp. motor was too 
small and a 7.5-hp. was substituted with marked im- 
provement in production. 

Many instances of savings by power surveys might 
be given, such as raising power factor from 0.75 to 0.95 
by using a synchronous motor, reducing peak demand 
on a digester from 12 hp. to 3 hp. by fixing a sprung 
shaft and bearings, reducing night-load loss by con- 
necting motors to the lighting circuit and shutting down 
the power transformer bank; similar savings will be 
possible in almost any plant by making survey records, 
studying the power demand as shown, where losses are 
incurred and how they may be overcome. — 


Roller Chain Drive Hints 


THESE CHAINS will operate for almost any speed ratio 
and with slack on either upper or lower sides for hori- 
zontal or inclined drives according to Link-Belt Co. of 
Chicago. For a vertical drive with large sprocket above, 
frequent adjustments are needed as but little slack can 
be allowed, unless an adjustable idler is used on the 
slack side to take up wear and keep the chain in proper 
contact with the small sprocket., Inclining the drive 
slightly will lessen the care needed. 

For horizontal drives with small sprockets, slack 
should be on the bottom to avoid the upper strand rub- 
bing on the lower when wear increases the slack. Also 
for short center drives, slack should be on the. bottom 
to avoid pinching the chain between sprockets. 


Use or Eurnvar, an alloy invented by Dr. Charles 
E. Guillaume, for hair springs and balance wheels of 
fine watches has rendered them immune to permanent 
magnetization and temperature changes, also resistant 
to rust. This overcomes the effect of conditions hereto- 
fore most potent in interfering with the accuracy of 
watches and other precision instruments, 
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N ANY BEARING, oil will seek an operating level 
that cannot be kept higher. Added oil will merely 
run or leak out and each bearing must be studied to 
determine the proper oil level for it. Correct oil level 
may be anywhere from one-half to full gage. If it is 
thought that oil level is too low, look at the oil rings. 
If they pick up oil freely, the level is high enough. 
When studying to determine the proper oil level, a bear- 
ing should be visited several times each day to guard 
against possibility of oil becoming low enough to burn 
out the bearing. 

When oil is needed, pour it in through the overflow 
gage if possible so as to prevent overoiling and avoid 
removing the oil well cover. If necessary to remove 
the cover, wipe off all dirt before removing, to prevent 
getting it into the bearing. Pour in a little oil at a 
time and wait for the oil to rise in the gage. Be careful 
not to overoil as this means extra operating expense, 
also an oily motor, windings, belts and surroundings. 


Do not add oil to a bearing while the motor is running» 


until it is level with the gage as the rings carry a cer- 
tain amount of oil in suspension and, when this flows 
back into the reservoir, oil will leak out onto the floor. 

When changing oil in bearings that are dirty, flush 
the bearing with kerosene oil, following this with enough 
motor oil to remove the kerosene; then refill with new 
oil. Clean out the gages at the same time to prevent 
false indication of oil level. The oil drawn from motor 
bearings is to be saved and sent to the oil house for 
filtration and use on less important bearings. 

If a bearing starts to heat, first look at the oil rings 
to see that they are functioning; if they are, slacken the 
belt tension. If the motor can be stopped long enough 
to change oil without losing production, do that and if 
it appears that the bearing will be lost and oil cannot 
be safely changed with the motor running, shut it down 
anyway and change the oil. 


Motor BEuts 


Belts should run loose enough to avoid wear of belt 
and bearings, yet tight enough to prevent slip. They 
should run with sag on the top side, if possible, and 
evenly on pulleys. When making inspection, watch to 
see that these conditions are fulfilled. 

When putting on a new belt, slack the motor suffi- 
ciently to permit putting the belt on by hand rather 
than jog the motor along by means of a starter. Watch 
a new rubber belt carefully for a few days and take 
up slack as it stretches, treating it occasionally with 
dressing so that it will become pliable and carry load 
with less tension. After a belt is taken up, watch the 
motor bearings carefully for a half hour to see that 
they do not overheat. In case of overheating, take off 
the belt as soon as possible, but keep the motor running 
so that the bearings will not freeze to the shaft. 

When inspecting belts, if they sound sticky while in 
contact with pulley, no dressing is needed, while a 
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squeak or a shiny pulley face calls for belt dressing 
treatment. Dressing should be used with discretion, not 
put on too liberally or in lumps. It is best to apply 
dressing with an oil ean which has been kept in a warm 
place so that the dressing will flow through the spout 
and the dressing should be applied to the side of the 
belt that immediately runs on to the under side of a 
pulley so that it will pass immediately around the pulley 
and be spread over the belt rather than being thrown 
off on to surrounding objects. Use belt dressing rather 
than taking up on‘ the belt tension whenever possible. 
Exercise care when moving the motor that the wrench 
does not come in contact with motor wiring. 

When inspecting, note the condition of hooks or 
lacings; report belts found badly worn or with loose 
flaps at once and report any belts found with water 
dripping on them. 


LiaHTING SysTEM 


Inspection covers burned out lamps, condition of 
lamp guards, condition of fixtures, of wiring system 
and switches. Motor inspection and maintenance takes 
preference over the lighting system but, when a light 
in a stairway or other hazardous place burns out, it 
must be replaced as soon as discovered. Turn out lights 
not needed during the day and turn them on in the 
afternoon when needed, but all red lamps over exit doors 
must be kept burning continuously to comply with state 
law. Switches controlling ‘‘day-cireuits’’ are marked in 
the lighting cabinet. 

Day operators are responsible for the night supply 
of lamps. When a new carton of lamps is opened, soap 
the threads well before placing them in stock to prevent 
sticking in sockets. This will avoid using a ladder in 
place of the lamp changing pole. Handle lamps care- 
fully to prevent breaking the filaments. 

Report locations where lamps are frequently re- 
placed so that a shock absorber may be installed. Shock 
absorbers which have been installed must be kept in 
place and replaced when worn out. 

Discard no lamp until sure that it is burned out; 
for the all-frosted type this means testing. Lamps found 
lying about the mill should be picked up and tested 
as they have often been left by careless workmen. 

Where lamps are frequently broken in service, instail 
a lamp guard on the socket and see that no lamp guards 
that have been installed are removed. Where locked 
lamp guards have been installed on small lights to 
prevent their removal, do not replace these with the 
non-locking type. All extension cord and drop cord 
lamps must be protected with lamp guards. Wall sockets 
are for extension cords and portable electric tools, not 
for mill lighting ; use caution when placing lamps in such 
sockets. 

Where carbon lamps have been placed for protection 
against vibration and rough handling, do not replace 
these with other type lamps. Use no blue lamps except 
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where needed for color work and do not change the 
size of lamp in any socket. 

Change no series yard lamp during the night as it 
is unsafe to do so. Make no lamp changes near high 
voltage equipment nor where the overhead crane in the 
switchboard room must be run to change ceiling lamps. 
This is work for the maintenance crew. Do not change 
lamps near pulleys or belts or other hazardous locations 
unless it can be done safely. 

Be careful about dropping lamps as the flying glass 
ereates a hazard. When removal of lamp base from 
socket is made by the use of pliers or the removing tool 
on the lamp pole, wear goggles to protect the eyes. 
Report lamps that break from water dripping on them 
if leaks cannot be stopped. 

Keep cobwebs brushed off lamp reflectors, keep the 
reflectors straightened and when a light is repaired, 
clean the reflector and install a shock absorber. 


Motor Drive for Three Floors 
OWER MAY BE economically distributed from one 
motor or from one shaft to three floors, as is shown 

in the sketch. 


Bearing friction on the motor shaft will be reduced 






THIRD FLOOR PULLEY 


SECOND FLOOR PULLEY 





FIRST FLOOR PULLEY 





BELTS SHOULD TAKE OFF AT 120 DEG. APART AND HAVE 
TENSIONS AS NEARLY EQUAL AS POSSIBLE 


to practically nothing, if the pull on all belts is the same 
and if the belts are arranged 120 deg. apart. It is an 
ideal arrangement. 

In planning drives of this kind, be sure to pay atten- 
tion to the slack and tight sides of the belt in order to 
obtain maximum belt contact on the motor pulley, as 
this is the smaller of the two on most drives. With the 
arrangement as shown here, two of the drives have 
bottom pull which is always preferable. 

When the pull on each of the three belts is not the 
same, don’t use three overhanging pulleys on an electric 
motor as shown in the sketch. An outboard bearing 
should then be used. In fact, it is generally advisable 
to use an outboard bearing when there are two or more 
pulleys on the shaft, regardless of the theoretical balance 
obtained by mathematical computations. Play safe and 


use two bearings. Also use high grade bearings while 
you are at it. 


Use of ball and roller bearings on im- 


October 15, 1931 


portant drives is usually justified, as they pay for them- 
selves in a short time. 

It also pays to use high-grade, high-friction belts. 
Don’t be afraid to pay a little extra for superior quality. 
A few dollars more in the first place for the best belt 
can mean years of extra service and much money saved 
due to eliminated slip, greater production and less main- 
tenance cost. Always use double-ply belting rather than 
single-ply wherever practicable. 

W. F. Scuapnorst. 


Pipe Supports Should Be Substantial 


INSTALLATION of piping, whether for steam, water 
or other uses, or conduit for electrical uses, is only half 
completed unless it is substantially supported, so that it 
will be rigid. At some time or other, we have all seen a 
good job of piping with good threads, properly screwed 
up, the pipe plumbed and leveled but the looks of the 
job spoiled by being held up with pieces of scrap wire. 
Such a job reflects no credit upon the man who is 
responsible for it, neither will it stay in place properly. 
Conduit and piping should be so supported that it will 
remain in place indefinitely. Good pipe supports, clamps 
and hangers are readily available and put the finishing 
touches to a piping job. The slipshod method of sup- 
porting pipe in a haphazard manner should not be 
tolerated. A good piping job should be properly sup- 
ported, not only because of the added permanency and 
appearance of the job but for safety as well. Good 
piping supports are an insurance against breakdowns 
and losses entailed thereby. 

Mishawaka, Ind. Cuas. A. PETERSON. 


Compressed Air Waste 

It HAS BEEN estimated that between 30 and 60 per 
cent of air compressed around industrial plants is 
wasted. This figure may seem high but I doubt seriously 
whether these figures are high enough, as air leaks are 
invisible and in most cases are in the ground where they 
continue to drain the industrial pocket book year after 
year. All air lines that have been in the ground (cinder 
filled ground especially) for 5 yr. should be viewed with 
suspicion and by any one of several tests should be 
known to be tight or otherwise. One test is to take a 
section of pipe line and place a gage in the line shutting 
off both inlet and outlet. The fall in pressure indicates 
leakage. Do this until all underground pipe lines have 
been tested. You will be surprised at the results. 

On nearly all air lifts, you will find leakage around 
stuffing-boxes and the three-way valves controlling the 
lifts. In most cases, you will find leaks past the cup 
leathers or rings. Around the stems of almost all valves 
you will find air leaks, as well as in the hose that leads 
the air to the lift. Estimate the leakage at one lift and 
multiply by the number of lifts and you have another 
heavy drain on the industrial pocket book, 

Assuming that you make the physical condition of 
your air system 100 per cent, you still have the human 
side of the question. 

Time spent looking over your compressed air pipe 
lines and air tools will in many cases cause you to rea- 


‘lize that you do not need that larger compressor you 


asked for, provided you get 100 per cent results from 
the air that you are now compressing. 


Boyles, Ala. E. O. Epney. 
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Simple Air Meter Easily Constructed 

ALTHOUGH RECOGNIZING the serious effect of air 
leakage in surface condensers, many industrial plants 
are not equipped to determine the amount of such 
leakage. Air meters are available on the market from 
several manufacturers, but many engineers, particularly 
in the smaller plants, do not think the expense justified. 
At little expense, however, a complete and accurate air 
meter can easily be made. 

Figure 1 shows a 16-in. length of 12 or 14-in. pipe. 
A bottom is welded in, and the. following connections 
are made: a 14-in. water inlet near the bottom; a %4-in. 
water outlet about halfway up and on the opposite side 
from the inlet; a 14-in. connection for a water column 


about 4 in. from the top; a 14-in. hole 2 or 3 in. from _ 


the top. This last hole is for a glass thermometer, of 
the laboratory type, inserted fhrough a one-hole rubber 
stopper. If another type of thermometer is to be used, 
make this hole or connection as required. 

Close to the bottom, a 2-in. pipe, with closed end 
and well perforated with 14-in. holes (about 100 or 
more) is inserted. Some material, such as nut coke or 
l-in. gravel, is placed over this pipe to a depth of about 
7 in. (or slightly below the 34-in. water outlet). It is 
.advisable to fasten a piece of wire mesh on top of this 
material to hold it in place. The top, consisting of a 
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FIG. 1. CROSS SECTION OF AIR METER 
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piece of \-in. plate, drilled with holes of various 
diameters, is then welded in place. Sizes suggested for 
the holes are: 11/32, 13/32, 15/32, 9/16, 11/16, 27/32 
and 1 in. These holes must be cleanly drilled and the 


thickness of the top plate 


should be exactly 14 in. 











TABLE I. CORRECTION FAC- TABLE Ii. CORRECTION 
TORS FOR AIR TEMPERA- FACTORS FOR BAROMETRIC 
TURES PRESSURES 

Tempera- Correction Correction 
ture,° F. Factor Barometer Factor 

35 1.040 30.5 -967 

40 1.035 30.0 -992 

45 1.029 29.5 1.000 

50 1.024 29.0 1.009 

55 1.019 28.5 1.048 

60 1.014 28.0 1.027 

65 1.010 27.5 1.036 

70 1.005 27.0 1.045 

75 1.000 26.5 1.055 

80 -995 26.0 1.065 

85 -991 25.5 1.076 

£0 .986 25.0 1.086 





The 2-in. perforated pipe is connected to the dis- 
charge from the air pump. A flow of water should be 
introduced through the 14-in. inlet at the bottom suffi- 
cient to keep the water outlet sealed, but not so as 
to bring the water level in the meter body. more than 
1 or 2 in. above the outlet. A goose neck or water 
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leg on the outlet will simplify this adjustment. A water 
column, which may consist merely of two pieces of 
glass tubing held together by a rubber band, is con- 
nected by a piece of rubber tubing. The thermometer 
is put in place. 

Rubber stoppers should be provided to fit each of 
the holes in the top. Beginning with the large hole, 
leave one hole open at a time, proceeding down the 
range of holes until a water column deflection of 3 or 
4 in. is obtained. Leaving this hole open, measure 
the water column deflection accurately and read the 
thermometer. The curves in Fig. 2 (calculated from the 
formula on page 664, 10 ed. Kent’s Handbook, using 
a coefficient of 0.62) will give the volume of air flowing 
from the air pump. This volume is expressed in terms 
of cubic feet of free saturated air per minute at 29.5 
in. barometer and 75 deg. F. If the temperature read 
on the thermometer is other than 75 deg. F., the volume 
as obtained from Fig. 2 must be multiplied by a cor- 
rection factor as obtained from Table I. Table II 
gives similar correction factors for varying barometric 
conditions. These correction factors are proportional 
to the square roots and absolute temperatures. 

This measurement may be made at regular inter- 
vals, so the results will form a progressive record of 
the tightness of the condenser. If the vacuum should 
suddenly drop, a check can be immediately made to 
determine whether or not air leakage is the cause. A 
meter of this type is handy and will certainly justify 
the little expense involved. 


Lima, O. THEO. JAMES. 


Recirculation System Decreases Feed- 
water Treatment Costs 


MAINTAINING the proper sulphate ratio in boiler 
water without expensive treating equipment is an impor- 
tant problem in districts where the natural sulphate 
content of the makeup water is low. The necessity for 
maintaining the proper sulphate-alkalinity ratio for 
caustic embrittlement protection cannot be overlooked. 

The installation to be described is a recirculation 
system used by us in connection with a zeolite softener 
and was made without the necessity or outlay for a new 
treating plant. Although started more or less as an 
experiment, it has proved to be a big success. In addi- 
tion to maintaining the proper sulphate ratio, recircu- 
lation saves considerable salt in the zeolite plant, making 
the water treating costs practically negligible. After 
over a year’s operation, steam conditions, as far as the 
plant as a whole is concerned, remain about the same 
as formerly but the sulphate-alkalinity ratio is now 
easily maintained at two to one as recommended by the 
A.S.M.E. Code. 

In our plant we have four boilers, two in use in the 
summer and three in winter. Feedwater is supplied to 
the feed pumps from two 4000-gal. feed tanks which 
receive the condensate and makeup water. Makeup 
water comes from the river through a pressure filter 
and zeolite softener. The average analysis of the river 
water in grains per gallon is as follows: calcium ear- 
bonate, 7.7; magnesium carbonate, 3.4; sodium carbon- 
ate, none; calcium sulphate, 1.3; sodium sulphate, 1.8 
(variable) : sodium chloride, 0.4 (variable) ; silica, 0.6: 
organic, 1.4. 
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Prior to the installation of the circulating system, 
the ratio of sulphate to total alkalinity was about 0.3 
to 1. This condition caused considerable anxiety and led 
to the installation of the recirculating system. 

The first thing done was to insert about 60 ft. of 
\4-in. copper tube inside the 3-in. makeup water line 
going from the zeolite softener to one of the 4000-gal. 
feed tanks. The blowoff from the steam drums is con- 
veyed through this pipe countercurrent to the makeup 
water flow and, because of the size of the pipe, the flow 
through this copper tube is limited at full valve opening 
to 5 gal. per min. On the way through, it is cooled to 
about 200 deg. This part of the system is the same as 
an ordinary continuous blowdown. The next step was 
to inject this concentrated blowoff into the raw water 
line ahead of the sand pressure filter. 

At the point where the blowoff water mixes with the 
natural raw water, a reaction takes place between the 
caustic soda in the blowoff water and the magnesium 
carbonate in the makeup. This results in most of the 
magnesia being left on top of the filter bed in the form 
of an insoluble hydroxide. Some of the calcium is de- 
posited in the same way. The resulting partially soft- 
ened water goes to the zeolite tank as before. 

Another 3¢-in. pipe line runs from each of the boiler 
mud drums to a series of 14-in. coils laid in the second 
4000-gal. feedwater surge tank and then passes to an 
open barrel containing a coke bed. This barrel is 
mounted directly on top of the feed tank. The outlet 
from the barrel runs into the feed tank and there the 
blowoff mixes the condensate makeup water. This circu- 
lating system serves the dual purpose of clarifying the 
water and distributing the sulphate between in the boil- 
ers at the will of the operator. When this line from any 
one boiler is turned on, the concentration will naturally 
be reduced in that boiler and distributed in the others, 
according to the load or quantity of feed they are taking 
at the time. 

This system accomplishes several things: 1. It re- 
duces the work required of the zeolite, thus saving salt 
and reducing the total cost of softening water. 2. It 
eliminates the heat loss in blowing down the boiler to . 
the sewer; at certain times, however, the water runs 
high in chlorides and these can be removed only by allow- 
ing some of the blowdown to go to the sewer and not be 
recirculated; at such periods, it becomes necessary to 
add sufficient sodium sulphate to bring the boiler water 
to the required ratio. 3. When the caustics begin to 
build up in the boiler, the operator needs only to open 
a small valve on the steam drum, allowing the recireula- 
tion to go on until the concentration is reduced, this can 
be done on.any one unit independent: of the others. 
4. The boiler water is being clarified continuously and 
its exact condition can be examined at any time by tak- 
ing a sample from the circulating line where it emerges 
from the coke filter. 

Waterloo, Ia. 


Flushing the Boiler Blowoff 


FiusHine the blowoff valve and line, as described by 
D. J. Altizer in the September 15 issue, may have its 
advantages but the procedure he gives is not recognized 
as good engineering practice. The plug cock should be 
opened first, then the slow opening or outside valve. 


JOHN U. Morris. 
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When closing, the order should be reversed. If the screw 
stem valve is opened first, the opening of the plug 
throws a sudden strain on the line accompanied by 
vibration and sometimes rupture of the pipe. The reason 
for operating the valves in the order given above is to 
prevent the plug from becoming worn at the edges as 
by this procedure the plug is operated against pressure 
only and does not stop nor start the flow of water. If 
the flushing pipe has no check valve and the plug cock 
and flushing valve leak, there will be boiler pressure in 
this line. 


Westville, N. J. R. W. Cater. 


Mr. AutTizER would have a better and safer arrange- 
ment, I believe, if he used straightway spindle operated 
valves instead of the plug cock and the angle valve. 
Plug cocks of the common design are likely to stick and 
are occasionally twisted apart in an endeavor to open 
them. The tendency to open and close a plug too quickly 
may lead to serious trouble, whereas with long spindle 
valves dangerously quick opening or closing is next to 
impossible. 

With valves connected as shown in the printed 
sketch, the order of operation is usually the reverse of 
that given by Mr. Altizer. This method eliminates the 
danger possible from too rapid opening or closing of 
such valves on an open pipe connected to a boiler under 
pressure. 


Toronto, Can. JAMES E. NoBLe. 


How Far Can We Go in Equipment 
Standardization ? 


STANDARDIZATION of equipment is becoming more 
popular from day to day which is a good thing when 
looked upon from one point of view. That is, we shall 
have to carry fewer spares and repair parts in stock 
for emergencies. But one vital question is: Can we 
standardize completely on equipment and keep up with 
the steady march of progress in invention and improve- 
ment of equipment? My experience has taught that we 
cannot. 

We can standardize on one particular manufactur- 
er’s equipment, refusing to consider all other makes, 
which may be good or bad, and be fooled into thinking 
that we shall be carrying less spares and repair parts. 
It has been my experience that anyone who standardized 
on a particular line of electrical equipment 10 yr. ago 
and has bought nothing else since, now has a needless 
assortment of repair parts on hand due to the constant 
changing in design and construction of the manufac- 
turer’s equipment he has standardized on. Such changes 
being made in the interest of improvements. 

In some cases, the equipment has been improved; in 
others, no improvement has been made while in ex- 
treme cases a backward step has been the result. I have 
had as many as four different designs on the same piece 
of equipment from one manufacturer and have had to 
carry a stcek of repair parts for each one because one 
would not fit the other. 

We certainly can not standardize on equipment like 
this and keep the stock of repair parts any lower than 
if we were dealing with four different manufacturers. 
The moral of the story is, should we turn another sales- 
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man away who handles the same kind of equipment 
and which may be as good or better than what we are 
using, on the ground that we have standardized on a 
particular manufacturer’s line, when our store of repair 
parts may not fit the next item that ve purchase from 
him? 

Where standardization will result in cutting down 
inventories of spare repair parts, it certainly should be 
carried out. We must not lose sight of the fact, how- 
ever, that we want the best equipment that we can 
possibly get for the money invested and the only way 
to know which is best is to try out the new lines of 
equipment as they are developed if we can conveniently 
do so. I do not mean to imply that we should invest 
in every new piece of equipment put on the market. 
On the other hand, it will be to our own advantage to 
investigate all new equipment as it is developed, if it 
appears to be of a good design and we have no good 
reason for not wanting it except that we have standard- 
ized on another line. It will be well to purchase one of 
them, install it, and give it a fair trial in service. If, 
after due time and consideration, it proves to be better 
than the one already in use, then the next large installa- 
tion of new equipment should be of this type. 

This procedure of continuous pre-testing of new 
equipment will avoid costly mistakes of operating obso- 
lete equipment and the installation of inferior equip- 
ment. 


It is not an uncommon thing to see an installation 
of untried new equipment purchased and have it unsuit- 
able for the service for which it was intended. In some 
cases such equipment has had to be replaced before 
production was properly under way. 

Niagara Falls, N. Y. Marin PHILLIPS. 


Interest Fathers Efficient Operation 


My PRESENT business makes it necessary for me to 
make frequent trips over a considerable area. When 
making such trips, it is my habit to visit power plants 
in small towns or other places. When I see a likely 
looking building, I stop the car and ask permission of 


the man in charge to look the plant over. Often it is 
obvious that he considers me some ‘‘rubberneck,’’ that 
is, just curious about the power plant and does not 
suspect that I am an engineer. 


At times, I see sporting sheets and dirty novels in 
some of these isolated plants. In others, the only read- 
ing matter visible is different engineering publications. 
It is curious to note that boon companions to the sport- 
ing sheet and novels are dirt and grease visible more or 
less everywhere around the plant. Where engineering 
publications are the only reading matter available, the 
condition of the plant is usually greatly superior in ap- 
pearance and quietness, which indicates better operat- 
ing conditions, than in the places where there are no 
engineering publications. 

Reading engineering journals will not keep a plant 
clean or efficient but if employers could only see the dif- 
ference as I often do, they would include in the list of 
questions asked each prospective new employe for the 
power plant to name the engineering journals he has 
read or to which he subscribes. 


Toronto, Can. JAMES ELLETHORN. 
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Operating of Clock and D. C. Motor 


UPoN WHAT PRINCIPLE is the electric clock based? 

A certain shunt wound, 220-v., d.c. motor runs at 
speed of 1800 r.p.m. and develops a counter e.m.f. of 
218 v. When the above motor is run as a generator, at 
the same speed, it develops 22 v. Why does it not de- 
velop the full 218 v., as it is running at the same speed 
and cutting the same number of lines of force? 


J. 8. 


A. The modern electric clock is based upon the 
fact that the speed of a synechromous motor is directly 
proportional to the frequency of the system to which 
it is connected. Thus in modern practice as long as 
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FIG. 1. DIAGRAM OF FIELD SURROUNDING ARMATURE 
AND FIELD, WITH CURRENT IN THE FIELD COILS ONLY 





FIG. 2, SAME DIAGRAM AS IN FIG. 1 WITH CURRENT IN 
THE ARMATURE CONDUCTORS ONLY 





BRUSH AXIS 


FIG. 3. FIELD PRODUCED BY MACHINE WHEN OPERATING 


AS A MOTOR WITH CURRENT IN BOTH ARMATURE AND 
FIELD COILS 
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the frequency of the system is maintained constant 
(and great care is exercised to maintain it so) the 
small synchronous motor which constitutes the clock 
will run at a constant speed; hence it is suitable for the 
measurement of time. 

2. The reason the motor, when run as a generator, 
develops only 22 volts is due probably to the fact that 
the brushes are not in the plane of commutation. When 
a direct current motor is run as a generator, the plane 
of commutation must be shifted forward. 

To understand this, the accompanying diagrams 
may be of assistance. In Fig. 1 is shown an armature 
and field poles with current only in the field conduc- 
tors. The field, it will be seen, is symmetrical. In Fig. 
2 is shown the same machine with current flowing only 
in the armature conductors. The field due to the arma- 
ture conductors, it will be noted, is also symmetrically 
disposed and is at right angles to the field due to the 
field winding. 

Suppose, now, we depict the resultant field when 
both field and armature conductors are carrying ecur- 
rent, as when the machine is operating as a motor. As 
will be noted from Fig. 3, in this case both fields are 
distorted to produce a resultant, the neutral axis of 
which is inclined. The plane of commutation in this 
instance is inclined backward from the vertical when 
referred to the direction of rotation of the armature. 

So much for conditions when the machine operates 
as a motor. Suppose, now, this same machine is driven 
mechanically to act as a generator. In this instance, 
though the current through the field coils remains the 
same, the current through the armature is reversed, 
causing the field to be distorted as shown in Fig. 4. 
Here, it will be seen, the neutral plane of commutation 
is shifted forward of the center line with respect to 
the direction of rotation of the armature. As a con- 
sequence, the brushes must be shifted forward. 

From these diagrams, it is evident that a machine 
which has been operating as a motor will not deliver 
full voltage as a generator, unless the brushes are shifted 
forward. 
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What Causes Excessive Heating 
in Generator? 


IN THE ANSWER TO ‘‘What Causes Excessive Heating 
in Generdtor?’’ on page 865 of the August 15 issue of 
Power Plant Engineering, it is stated a rating of 323 
amp. per terminal at 250 v. would equal roughly 140 kw. 
This would be true only if the machine were operating 
at unity power factor. At any other p.f. in a three-phase 
a.c. machine, the kw. equals the amperes per terminal 
volts & 1.73 & p.f. Assuming the power factor in this 
ease to be 0.80, which, by the way, is better than the 
average for an induction motor load, the kw. output 
_ of the generator would be 323 « 250 x 1.73 x 0.80, 
which equals 111.75 kw. By starting the generator at 
400 amp. 220 v. the load would be 152 kw. at unity 
power factor and 121.7 kw. at 0.80 p.f. 

Without more information as to the type or speed 
of the driving engine, it is impossible to know if the 
engine could handle the 152 kw. starting load, but as 
152 kw. is only about 8 per cent overload on a 140 kv-a. 
generator, provided the generator rating is based on 
unity power factor or 140 kw., the engine should handle 
the load nicely. 

If, however, the generator is rated at 140 kv-a. 0.80 
p.f. and the engine is rated accordingly or 140 x 0.80 
which equals 112 kw., the starting load of 400 amp, at 
220 v. might cause the engine to slow down, if this 400- 
amp. load were at or near unity p.f. 

From the information given it would seem the proper 
procedure would be to put an indicator on the engine 
and find the actual load conditions. The indicated load 
on the engine X engine efficiency generator efficiency 
divided by the kv-a. load on the generator as shown by 
volt and ammeter reading would show the power factor 
of the system. 

For instance, if the indicator shows 250 hp. load and 
the meters shows 400 amp. 250 v. and combined engine 
and generator efficiency is 75 per cent and 0.746 kw. per 
hp., the generator load would be 

250 X 0.75 & 0.746 





400 K 250 x 1.73 
which equals 91 per cent p.f. 

The indicator diagram would show whether the en- 
gine is overloaded or in need of repair and if the power 
factor is low possibly a survey of the load conditions 
would reveal where some induction motors are operating 
underloaded, which almost invariably is the case in 
small plants unless very carefully checked. Perhaps 
some large induction motor that runs a large part or 
all of the working period could be replaced with a syn- 
chronous motor with leading p.f. characteristics or a 
static condenser could be installed to bring the p.f. near 
to unity. It seldom is economical to raise the p.f. above 
95 to 97, due to the large corrective kv-a. required and 
_ small gain. above this point. 

Why is it necessary to carry the load at 400 amp. in 
starting, if it is possible to reduce it to 250 amp. after 
the generator overheats? A load of 400 amp. on a gene- 
rator designed for 323 amp. is almost certain to cause 
considerable heating regardless of the voltage or p.f. 
but if the present p.f. is low, increasing the p.f. will de- 
erease the current, the kw. load remaining constant. This 
will have little effect on the engine, the only difference 
being the heating loss due to excess current. 
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If this load is mostly induction motors the p.f. is 
more likely to be below 0.80 than above and by bring- 
ing it up to say 0.95 the current would be reduced to 
336 amp., which should cause no excessive heating. 

Racine, Wis. J. J. WYNHOFF. 


Oil in Boilers 

WE HAVE RECENTLY had serious trouble with bags 
in our h.r.t. boilers. We are operating three 150-hp. 
boilers of this type at 125 lb. steam pressure and are 
of the opinion that the cause of our trouble is vaporized 
oil being carried by the exhaust steam through the open 
type heater into the feedwater. How can this be cor- 
rected ? F. W. C. 


A. Even the average cylinder oil of low viscosity 
will have a flash of 450 deg. F. or higher. Since the 
temperature in this case is around 350 F., apparently 
the trouble is mechanical atomization rather than vapor- 
ization. The difficulty is probably caused by: 


1. Feeding too much oil. 

2. Using an oil with too much compounding. 

3. No oil separator or inefficient separator. 

4, Filter in feedwater heater not operating properly, 
or not regularly cleaned. 


Furnaces for Gas Firing 
On PAGE 911 of the September 1 issue, C. T. M. is 
given approximate data for proportioning furnaces to 
change over to natural gas from coal firing. The reply 
is evidently based on current practice assuming the use 
of solid fire brick furnace walls without any air or water- 
cooling of the more modern type. 


The writer concedes that it is next to impossible to 
answer this query without first having investigated many 
factors of design. In any case, however, the rules of 
thumb applying to solid fire brick walls should not be 
applied to air-cooled walls, as in many cases; the per- 
missible heat liberation is considerably higher in the last 
case, consequenily the furnace volume may be smaller. 
One authority has stated that suitably designed air- 
cooled walls of dry pressed first quality fire brick con- 
struction on cast-iron supports may be designed for 50 
per cent greater heat release than solid walls; he also 
says that the addition of water-cooling protection to 
these air-cooled walls at critical points would permit 
them to be designed for 80 per cent greater heat release. 


C. C. PLUMMER, 


Detroit, Mich. BieELow-LipTaK Corp. 


Collector Ring Trouble 

On PAGE 865 or THE August 15 issue, I note that 
C. G. H. is having trouble due to the collector rings on 
his generator burning. Some time ago, I had trouble of 
a similar nature and after checking over the connections 
very carefully, I found one connection which had been 
soldered to a lug so loosely that it was pulled off easily 
with a pair of pliers. Resoldering this connection, I 
found that my collector ring difficulties had disappeared. 
I suggest that C. G. H. check all his connections very 
carefully, testing every one to see whether it is properly 
made. 


Plainview, Neb. C. C. Conus. 





POWER PLANT 


1040 


ENGINEERING 


October 15, 1931 





Higher Efficiencies 


High efficiency is not only desirable but a necessity 
for successful competition in either domestic or world 


markets. But efficiency is largely a matter of cost and 
how is one to determine the point where the increased 
efficiency costs more than it saves. Very simple. If a 
piece of new equipment will increase the average over- 
all efficiency of a plant burning 1000 t. of $3 coal a 
month, from 20 to 21 per cent and costs $5000, it is easy 
to see that the monthly coal saving would be 1-(20 ~ 21) 
per cent or about 47.6 t. worth roughly $143. Allowing 
about $200 a year for maintenance and repair would 
leave a net yearly saving of $1500 which is a pretty fair 
return on a $5000 investment in any industry. 

With $1.50 coal the net yearly savings would be only 
about $700 but with $4.50 coal it would be $2350 so that 
it is not difficult to figure out that fuel costs are usually 
the deciding factors in economy studies. This does not 
of course consider changes that are made to increase 
reliability or give improved service, factors which ean- 
not be evaluated definitely in dollars and cents. 

Predicted performance figures of the equipment in 
question can usually be obtained from the manufacturer. 
This data with fuel costs should give a clear cut solu- 
tion to such a simple problem. 

Unfortunately, the solution is not usually so simple 
because the engineer does not have the knowledge and 
data necessary to apply the performance figures of the 
new equipment to his plant. Chances are that in the 
years gone by he has leaned confidently back in his 
chair, pointed proudly to rows of neatly filed charts 
and boasted that he saved 50 t. of coal last year. 

Now, saving 50 t. of coal is an accomplishment in 
itself but it’s only half the engineer’s job. Operating 
the available equipment at maximum efficiency holds 
costs down but it does not help much when the manager 
comes in and says, ‘‘The Advance Company is making 
power for half what we are. What.can we do about 
reducing our costs?”’ 

No, the engineer must not only burn the fuel, he 
must follow every B.t.u. through and find where it goes 
and how it does its work. Technically this is known as 
a heat balance and, if properly made up, it should en- 
able the engineer to take a new piece of- equipment and 
(on paper) put it in his plant and caleulate what effect 
it will have on the plant as a whole. 

Very simple after the data is gathered but extremely 
difficult if it is not. Application of this data is usually 
left to a consulting engineer who comes in and makes a 
survey. These surveys by outsiders are advisable be- 
cause they bring an outside viewpoint and new ideas 
but, if the plant engineer has done his duty, these out- 
side surveys should confirm his own findings. Certainly 

if he is a wide awake engineer, he should be in best posi- 
~ tion to know the needs of his own plant and industry. 

Even with the best of data, evaluation of new equip- 
ment is not as simple as indicated in the first paragraph 


but with it the effect of new equipment on the plant as 
a whole can be predicted quite accurately. Can you sit 
down and predict what effect a 1000 kw. extraction tur- 
bine bleeding at 30 lb. gage and a new closed feedwater 
heater using this bleed steam would have on your plant, 
if the entire flow of boiler feedwater could be arranged 
to flow through the heater ? 


Diesel Engine Test Data 


Desirability of engine tests to determine accurately 
the behavior of various fuels in Diesel engines has been 
recently pointed out by L. J. LeMesurier and R. Stans- 
field in a paper on Fuel Testing in Slow- and High- 
speed Diesel Engines read before the Institution of 
Petroleum Technologists in England. As reported re- 
cently by Engineering of London, the paper discussed 
experiments with fourteen different fuels of widely vary- 
ing character tested in three different types of engines: 
a two-cycle 1000-r.p.m. engine, a four-cyele 1000-r.p.m. 
engine, a four-cycle 275-r.p.m. engine and a two-cycle 
625-r.p.m. engine. The results showed that, in spite of 
the wide differences between the fuels examined, they 
all gave much the same consumption by weight per brake 
horsepower. Maximum difference of the mean yalue 
between the highest and the lowest did not exceed 5 
per cent, as compared with a maximum difference of 
3 per cent’ in calorific values. 

Remarkable uniformity was also found in regard to 
the effects of fuel viscosity. In the absence of leakage, 
although the fuels ranged in viscosity from 0.0204 poises 
to 0.5659 poises at 70 deg. F. and were tested indis- 
eriminately without alteration of timing or spray valves, 
no indication could be found that viscosity had any ap- 
preciable effect on their action. 

Another group of observations was made on the 
process of combustion. Among the various types of 
engines used the majority of the tests showed that rela- 
tive rates of pressure rise and delay angles for any two 
fuels were the same for different engines. Also no defi- 
nite relation could be traced between the delay angle 
and either the temperature of self-ignition or the ease 
of starting. 

The effect of this paper, says Engineering, is to show 
that engine tests should be regarded as necessary for 
proper discrimination of fuels and that dependence 
upon chemical analysis for predicting the action of a 
fuel in an engine may be meaningless and even mis- 
leading. 

It should be remembered that the above remarks 
apply especially to British practice. Our reason for 


referring to this subject is to point out that interesting 
and valuable information on the Diesel engine and its 
operation is available both in this country and abroad 
to designers and operators who are willing to avail them- 
selves of it. The work on dispersion of sprays in solid 
injection oil engines at Pennsylvania State College, re- 
ported by Professor De Juhasz at the last Oil and Gas 
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Power Meeting and the paper of Messrs. Dennison, 
Kuchler and Smith on flow of air through engine valves 
are examples of a type of information to which the 
average Diesel engine owner and operator do not always 
pay sufficient attention. 

Professor De Juhasz, for example, in concluding his 
paper states that the experimental method described 
and the procedure of evaluation developed are easy to 
apply and the results give a ready means of judging the 
spray from the point of view of its applicability in an 
engine... 

’ True, we need a great deal more of*this type of in- 
formation, particularly the type exemplified by the 
engine tests of fuels noted above. Nevertheless, more 
general knowledge and use by owners, operators and 
designers, of the results of the experimental work that 
has already been carried out would undoubtedly lead to 
improvements in Diesel engine operating practice. 


Off Duty 


Among the many recent developments in the ‘‘elee- 
tronic’’ art one of the latest is an equipment which per- 
mits the transmission of a complete newspaper to ships 
at sea by radio in only a few minutes. 

Marvelous as this is from a technical viewpoint, some- 
how it fails to excite us; indeed, we are more inclined 
to regard the announcement with apprehension. For, 
of what consequence is it for anybody to have a news- 
paper at sea? Heaven knows, with all the modern 
gadgets which infect the average ocean-going vessel 
today there is enough to annoy us at sea withowit add- 
ing to the turmoil with shrieking newspaper headlines— 
and, who knows, tabloids! 


The sea was once a place of seclusion, where one 
bound for a foreign port at least was certain of a week 
or two of blissful rest—of pleasant, carefree days in 
comfortable surroundings and in invigorating air. One 
eould forget the worries of a high pressure age; if the 
stock market went down—well, it went down, but at 
least one remained ignorant of the fact for the duration 
of the voyage; or, if a revolution broke out in the very 
part one was bound for, again one could rest undisturbed 
until the ship rounded the breakwater and the revolu- 
tionary bullets came zooming over the prow. 

But, now, all that is changed. The modern ocean 
liner has evolved into little more than an institution to 
make one forget as much as possible that the sea exists. 
Crossing the Atlantic in less than five days, one scarcely 
becomes settled comfortably before it is time to pack up 
and face the custom inspectors on the other side. And 
if, despite this brief interval some romantic soul really 
is desirous of experiencing the charm of the sea, be finds 
his object extremely difficult of attainment. On all 
sides he finds himself surrounded by schemes and de- 
vices to lure him away from the sea and even if he is 
so fortunate or so persistent as to escape the movies and 
bridge parties, the deck tennis and pewee golf or the 
swimming pool, not to mention such atrocities as stock 
quotation boards and ship-to-shore telephones, in the 
end he may find himself gazing wistfully at the ocean 
from an hermetically sealed glass-enclosed promenade 
deck. Where, once, of an evening he could stand peace- 
fully at the rail, swept by refreshing breezes, enraptured 
by the beauty of a moonlit ocean and with this silence 
broken only by the wash of the waters against the ship, 
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today his contemplative mood is shattered by the work- 
ings of all the innumerable gadgets of civilization. With 
loud speakers blaring forth on every hand, with tele- 
phones ringing and tickers clattering there is little 
charm or peace in a sea voyage on a modern liner today. 
And now they want to make it still worse by adding 
newspapers! 

The vacuum tube is probably the most wonderful 
product of the brain of man. Capable of doing anything 
from earrying such an imponderable thing-as a voice 


“wave aecross..the oceans of the world to controlling a 


steel mill, it is the most versatile and useful device that 
man has produced. Its possibilities are so countless 
that nothing it does astonishes us any more. Not only 
does it constitute the heart and soul, so to speak, of 
all our communication and sound reproduction systems, 
but in lighting, in power transmission, in transportation, 
in control of industry, its application is being extended 
daily. 

But, as true with so many products of science, in its 
application to human needs, thus far, particularly as 
exemplified in the radio and talking pictures, it has 
been sadly abused and in the very instances where it 
was intended to bring pleasure to man it has become a 
grave annoyance.’ 

A hotel lobby once was a place where guests could 


Meet and converse with friends, quietly and without 


disturbance. Today, the average hotel lobby by virtue 
of the omnipresent loud speaker has taken on the sem- 
blance of a boiler factory. Through all the hours of the 
day the loud speaker blares forth its cheap trash, an- 
noying everybody within range and preventing all 
normal social intercourse. When it is not playing cheap 
phonograph records or broadeasting the inane ravings 
of some 9th rate radio artist, it may be used by an 
adenoid-afflicted telephone operator in ‘‘ealling Mr. 
Whoosis—Mr. W-h-o-0-s-i-s to the telephone!’’ 

To one who has had a lifelong interest in the develop- 
ment of radio from a technical standpoint it is a severe 
disappointment to see so marvelous an achievement so 
abused. For, if the loud speaker has broken the peace 
and quiet of the public rooms in our modern hostelries, 
so also has it shattered the quiet of our trains and 
theatres and restaurants. Where, once, we could sit 
in restful repose in a motion picture theatre, sensibil- 
ities are violated by raucous, shrieking noises. Truly it 
has been said that the talking picture has taken the 
noise out of the studio and put it into the theater. 

No less an authority than the ‘‘Father of Radio 
Broadeasting’’ himself, Lee De Forest, inventor of the 
modern vacuum tube, has deplored this state of, affairs. 
In his inaugural address as president of the Institute 
of Radio Engineers, he protested vigorously and warned 
those responsible for the application of the radio and 
sound reproduction art, that unless these matters were 
cured they would result in most deleterious conse- 
quences. 

It is probable that in time some of these abuses will 
be rectified—that real music and real voices may be 
brought back to the theater screen and that loud speak- 
ers will be confined to places where they will no longer 
constitute a public nuisance. But until some degree of 
intelligence is exercised in the application of the elec- 
tronie art to human needs we shall continue to regard 
any new developments with apprehension—particularly 
such things as newspapers at sea. 
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Burgess Vacuum Contact 

APABLE OF CONTROLLING an electrical cireuit 
> of as high as two horsepower capacity the little 
vacuum switch shown in the:accompaying illustration 
represents an entirely new idea in switch design. This 
device known as the Burgess vacuum contact is a new 
device for use whenever a positive, rapid and durable 

















FIG. 1. BURGESS VACUUM CONTACT MOUNTED FOR OPER- 
ATION BY STANDARD TYPE TELEPHONE RELAY 


electrical contact is required in circuits handling up to 
6 amp. continuous load or 8 amp. intermittently, and 
up to 220 v. It can be operated by hand, by mechan- 
ical means, or again by electromagnetic agency such as 
the usual telephone relay. This contact, developed and 
manufactured in Germany, and now introduced and 
sold by the Burgess Battery Co. of New York and Chi- 
cago, is especially well adapted for use in telegraph 
and telephone systems, railway signaling and switching 
systems, fire alarm and burglar alarm systems, thermo- 
stats, traffic signals, controllers, advertising signs, recti- 
fiers, electric ranges and other applications where a 
considerable wattage must be controlled by a minimum 
of energy. 

This switch makes use of the elasticity of a properly 
designed glass bellows which supports a glass rod actu- 
ating the contact in vacuum. The slightest pressure on 
the protruding glass rod serves to separate the contact 
members; to be specific, a movement of only 0.02 in. at 
the end of the rod, which can be brought about by a 
force of less than 10 oz. and usually 6 oz., will cause 
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the contact to function. Inasmuch as the contact is 
in vacuum, the contact members cannot oxidize or cor- 
rode. It can handle its rated current as fast as 40 
breaks per rewind. There is a minimum of are and the 
break is instantaneous as shown by oscillograph records. 
The contact can be operated in any position and there 
is absolutely no movement of the leads. On test, the 
contact has been operated 125,000,000 times without- 
breakdown. 


Although the contact is conservatively rated to han- 
dle 6 amp. at 220 v., or 1320 w. on continuous load, 
it will handle 8 amp. intermittently. The energy con- 
trolled is therefore of the order of 2 hp., controlled 
by the slightest pressure on the-glass stem. There is no 
spark or are, although on inductive loads a condenser 
is shunted across the contact. This device represents 
an ideal means of breaking heavy a.c. or d.c. currents 
with safety, rapidity and small force. 


{Anne CLOSED j 


\ 
OPENED BY MAGNET 
FIG. 2. DIAGRAM, SHOWING OPERATION OF THE VACUUM 
CONTACT BY MEANS OF A CONTROL MAGNET 























The normal action of the vacuum contact is with 
contact blocks in positive contact. A slight pressure 
on the stem breaks the circuit; however, this action can 
be reversed by mounting the contact with a pressure 
on the stem normally to break the circuit. Releasing 
the pressure will cause the circuit to close. Either 
method of control is practical. The ideal method of 
operating the vacuum contact is by means of a single 
electro-magnet relay or telephone type relay, the arma- 
ture of which is coupled to the end of the vacuum 
contact stem. The vacuum contact is clamped to the 
relay by suitable means. 

With the early availability of an entirely new form 
of light-sensitive cell, the vacuum contact promises to 
play an important role in the light control of many 
electrical circuits. The vacuum contact makes possible 
the operation of powerful equipment by means of light 
control, with an absolute minimum of equipment. The 
vacuum contact may be operated by a simple telephone 
type relay operating in the plate circuit of an amplify- 
ing tube fed by the output of the light-sensitive cell 
circuit, or again by a sensitive polarized relay actuated 
by the cell and in turn controlling the telephone relay 
which operates the vacuum contact for controlling over 
a thousand watts if necessary. 
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Pies Indiana Coal at High 
Rates 


'PPROXIMATELY 150 engineers gathered at the 
plant of the Whiting Corp., Harvey, IIl., on Sept. 


22, to witness a demonstration that proved Fourth, Fifth: 


and Sixth Vein Indiana coal could be burned smoke- 
lessly on a stoker at commercial rates. The demonstra- 
tion, conducted by Joseph Harrington, president of the 
Joseph Harrington Co., a Whiting Corp. subsidiary, was 
made with a Whiting Model A horizontal compression 
feed stoker, 5 ft. wide by 7 ft. long, set as shown by 
the cross sectional drawing. 

. Starting with a cold furnace, the fire was lit and a 
hot even fire obtained in slightly less than half an hour. 
Following this impressive start, tests were conducted 
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THE HARRINGTON FURNACE "AND WHITING STOKER 
WITH WHICH TESTS WERE CONDUCTED 


burning the coals mentioned above at rates of from 40 . 


to 45 lb. per sq. ft. of grate area and with heat releases 
of around 130,000 B.t.u. per cu. ft. per hour. Combus- 
tion was smokeless, even during the héating up period 
while the absence of clinkers and hand tooling brought 


the standard of operation up to that ordinarily con- ° 


sidered possible with the better grades of coal. 

Inasmuch as screenings of the type burned are avail- 
able in most sections of the state at prices approximately 
one-half the cost of imported coal, the importance and 
success of the demonstration should be of more than 
passing interest to coal users in all industries. Of equal 
importance is the fact that the furnace, known as the 
Harrington Universal type, has, in previous tests, suc- 
cessfully burned a wide range of fuels, including 
anthracite rice, coke screenings and practically all the 
middle west coals. 


Nitralloy Steel Pump 


EW SERIES of precision pumps, to be known as 

the Northern Nitralloy steel pumps, has recently 

been placed on the market. These will be built for high 

pressure service up to 1000 lb. per sq. in. on lubricatirig 

oils or for reduced pressures on fuel oils. They are solid 

steel pumps in which all the working parts coming in 

contact with the liquid are Nitralloy. Capacities range 

from about 0.55 g.p.m. at 25 lb. pressure, 1800 r.p.m. up 
to about 1.8 g.p.m. at 200 lb., 3600 r.p.m. 

The pump as shown in the illustration is designed 

so that centrifugal force will throw all solids away from 
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NITRALLOY HIGH-PRESSURE PUMP 


the inner meshing point of the pumping element. All 
shaft thrust is taken up by a Nitralloy collar running 
against hardened surfaces to prevent wear on the faces 
of the pump gears. An outboard bearing is provided so 
that gear or belt drive may be used and all parts are 
accurately ground so that no shims or gaskets are 
required. 

To prevent the driven pump gear from tilting, it 
has unusually large bearings. A massive solid steel block 
is used to provide the foundation on which the pump 
parts are assembled, to insure good alinement and to 
prevent distortion from piping strains. 

According te its manufacturer, Northern Pump Co., 
Minneapolis, Minn., after two weeks of pumping a mix- 
ture of fuel oil and sand, this pump was found to show 
no signs of wear. 


Welding Fittings 

ITH INCREASE of welding for fabrication o 

piping systems, the importance of and interest in 
fittings for welding is growing. To meet requirements, 
Midwest Piping and Supply Co., Inc., is offering a line 
developed by experiment and testing including 90 and 
45-deg. elbows, blanking head for pipe ends, saddles and 
sleeves, as shown in the illustrations. 

Accuracy and uniformity in radius and diameter are 
given special attention in the elbows, which are made 
with tangents, 14 in. for each inch of diameter, with 
ends beveled to give exactly 90 or 45 deg. They are 
fashioned from one piece of plate with one welded longi- 








WELDING FITTINGS SHOWING ELBOWS, BLANK HEAD, 
SLEEVE AND SADDLE 
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tudinal seam along the inside of the bend in sizes for 
pipe from 2-in. to 16-in. standard and 2-in. to 12-in. 
extra heavy. 

Welding heads are ellipsoidal to reduce unit stress 
and are available in sizes 3-in. to 24-in. standard or 
extra heavy. 

Split sleeves for reinforcing a butt line weld have a 
recess to cover that weld, each half being slightly less 
than a semi-circle to insure a snug fit and are made 
for pipe from 4-in. to 24-in. 

Saddles are used for reinforcing the joint at a right 
angle outlet, fitting snugly around the branch and 
against the run of the pipe or surface of the header. 
They are made for runs of 4 to 24 in. and branches 
from 2 to 24 in. diameter, thickness being varied to suit 
the pressure and service. 


Draft Gage Manifolds 


SSEMBLY of draft manifold units, designed for 
permanent connection of draft meters, with provi- 
sion for blowing down the draft lines without disturbing 
connections, is shown by the accompanying illustration. 








DRAFT GAGE MANIFOLD ASSEMBLY OF PARKER 
APPLIANCE CO. 


Air from any available pressure source is permanently 
connected into the end of the manifold and dual needle 
valves in each unit in the manifold are provided so that 
the draft meter may be shut off and air, under pressure, 
introduced into the draft lines for cleaning. After 
blowing the lines down, the draft meter is restored to 
its normal activity by opening the proper needle valve. 
The needle valve serves to damp the motion of the draft 
meter needles so that reading of the instrument is 
facilitated. 

These units, made by the Parker Appliance Co., 
Cleveland, O., are designed to be assembled in any num- 
ber corresponding to the number of pointers in the 
draft manifold. From 2 to 10 pointers are commonly 
assembled in one instrument. 


Protective Paint for Pipe Lines 

ANNOUNCEMENT has just been made by the American 
District Steam Co., North Tonawanda, N. Y., that after 
over two years experimenting and testing, it has per- 
fected a protective paint for use on steam and hot water 
pipe lines. The product has been named ADSCO Pipe- 
- Kote 505. According to the manufacturer, it is designed 
to be impervious to any degree of heat generated by 
steam; to be practically immune to the action of mois- 
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ture, dilute acids and alkalis; to produce an extremely 
hard, tenacious coating, at the same time sufficiently 
elastic to expand and contract with the pipe without 
cracking or peeling. While Pipe-Kote is especially rec- 
ommended for use on steam and hot water lines, it works 
with equal effectiveness, it is claimed, on gas and water 
mains, stacks, boiler fronts, bridges and all other sur- 
faces exposed to extreme or rapid changes of tempera- 
ture and atmospheric conditions. 


Death of E. Fenton Gilbert 


E. Fenton Gipert, president of The Dampney Co. 
of America, passed away at his summer home on Cape 
Cod on Saturday, August 29, 1931, after a sudden attack 
of angina pectoris. The funeral services were held in 
Jamestown, N. Y., in which city he was born in 1886. 
He was a graduate of Hill School at Pottstown, Pa., and 
of Yale University. After graduation he entered on his 
business career with the Art Metal Construction Co. of 
Jamestown, N. Y. He later was identified with the 














E. FENTON GILBERT 


Toledo Seale Co., and after the World War, during 
which he served in the Naval Aviation Corps, he organ- 
ized The Dampney Co. of America, acquiring the Ameri- 
ean rights from the English Dampney Co. He was a 
member of several clubs and societies including the Yale 
Club of N. Y., University Club of Boston, Woods Hole 
Golf Club and the A. S. M. E. 


News Notes 


QUARTERLY MEETING of the Illinois committee on Public Util- 
ity Information and the Illinois Speakers’ Bureau in the Elks 
club, Springfield, Ill., Sept. 18, was attended by several hundred 
officials, representatives, and employees of Illinois utility com- 
panies. John F. Gilchrist, chairman of the committee, presided 


. and talks were made by Keith Spade, director of the speakers’ 


bureau; E, W. Lloyd, vice president of the Commonwealth 
Edison Co., on The Invention and Development of Public Util- 
ity Appliances; Charles A. Wilson, president of the Chicago 
Livestock Exchange, on The Relation of Government and Busi- 
ness; George C. Heisterman, Public Service Co. of Northern 
Illinois, Chicago, on Utility Service to Industry; B. J. Mullaney, 
vice president of the Peoples Gas Light and Coke Co., on The 
Story of Natural Gas; P. W. Melton, Commonwealth Edison 
Co., Chicago, illustrated lecture on Home Making Around the 
World; and E. F. Kelly, Central Illinois Public Service Co., 
Springfield, on The Twentieth Century Farm. 


GaRDNER-DENVER Co. has completed arrangements with the 
Interstate Machinery & Supply Co. of Omaha, Nebraska, whereby 
the latter has an agency in Omaha and vicinity for Gardner- 
Denver products. 


SULLIVAN MACHINERY Co. announces the appointment of Leon 
J. Cone as district manager at Duluth, Minn., to succeed Jona- 
than A. Noyes who becomes manager of the company’s coal 
machinery sales division with headquarters at the general offices 
in Chicago. 
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ANNOUNCEMENT is made of the sudden death on September 
17 of A. D. Quinn, sales manager of the industrial division of 
the L. H. Gilmer Co., Philadelphia, Pa. Mr. Quinn was in 
Chicago on a business trip when the end came, due to heart 
disease. He was born in Camden, N. J., January 13, 1887. In 
October, 1919, he became associated with the Gilmer Co. and in 
1922 was placed in charge of the sales of the industrial division. 


GREEN River Fue Co. has contracted with the Hydrotator 
Co. of Pittsburgh for installation of an “Air-Sand” dry coal 
cleaning plant at its Mogg, Kentucky Mine, all equipment to 
be built by the Stephens-Adamson Mfg. Co., Aurora, Ill. The 
plant will be designed to produce cleaned stoker coal free from 
the 1%” fines at the rate of 100 t.p.hr. 


As A FIRST step in a program for expansion of facilities for 
manufacturing seamless steel tubing, Pittsburgh Steel Products 
Co., a division of Pittsburgh Steel Co., has announced the pur- 
chase from Aetna Standard Engineering Co. of Youngstown, 
Ohio, of a complete unit of the push bench type, a process not 
before used in this country, although the basic principle is the 
same as used in making steel shell forgings during the war. 
Advantages are better finish, high degree of accuracy in diameter 
and wall thickness, longer tubes, tubes of small diameters by 
hot rolled reducing instead of cold drawing, for use in oil plants, 
automobiles and other machine construction. 


W. J. McDonoucH has joined the engineering staff of North- 
ern Equipment Co., Erie, Penna. Mr. McDonough was affiliated 
with Northern Equipment Co. from 1925 to 1927 as a field engi- 
neer and since that time has been connected with Kissick-Fenno 
Co., New York City. 


Toncan Iron Tin Pate, a new product developed by Re- 
public research workers, is announced by Republic Steel Corp., 
Youngstown, O. This is intended to supply those branches of 
industry particularly identified with canning and food products 
with the answer to a troublesome problem—a rust-resisting tin 
plate. Possessing the same base analysis as Toncan copper molyb- 
denum iron, Toncan Iron Tin Plate designed to have. the rust 
and corrosion-resistance characteristic of Toncan Iron. It can be 
supplied in all base weights and sizes. It is claimed to be espe- 
cially adapted for cans for packing strawberries, apple butter 
and other fruits and fruit products of acid nature. Other uses 
recommended by the manufacturer are: containers for chemicals, 
bottle caps and crowns, lanterns, gas meters, oyster shipping con- 
tainers, lithographing plates for signs, curtain rods, furnace heat 
pipes, bread and cake pans, sound-proof ceilings, stove backs, 
drip pans, lye cans and various architectural applications—gut- 
ters, flashing, conductor pipe. 


MAINTENANCE ENGINEERING Corp., 1400-2 Conti St., Houston, _ 


Se 


Texas, announces its representation of Timken Steel & Tube Co., 
Canton, Ohio, Associated Alloy Steel Co., Cleveland, Ohio, Hall 
Laboratories, Inc., and Hagan Corp., both of Pittsburgh, Pa., in 
this territory. 


WESTINGHOUSE ELECTRIC AND MANUFACTURING Company has 
received an order for the largest synchronous condenser ever 
sold, according to company engineers, who say that the machine 
will exceed by 50 per cent the capacity of any existing synchronous 
condenser. It has been purchased by the Commonwealth Edison 
Company of Chicago for use in the Crawford Avenue Station. 

When installed, the condenser with its auxiliaries will be 
45 ft. long, 20 ft. wide and will weigh 400 tons. The condenser 
will have a rating of 75,000-kva. at 514 r.p.m., and the cost of 
the complete unit will be approximately $250,000. The auxiliaries 
consist of a direct-connected starting motor and high speed exci- 
tation equipment. The machine is to provide the voltage and 
power factor regulation yecessary to obtain the maximum 
capacity of 220-kv. transmission line. 


DuNBAR ENGINEERING Co., New York sales representative for 
The Edward Valve & Manufacturing Co. of East Chicago, 
Indiana, announces the opening of a Philadelphia office in the 
Witherspoon Building under the management of Lee W. 
Tremblay. 


STonE & WEBSTER ENGINEERING Corp. has been authorized by 
L. H. Egan, president of the Union Electric Light and Power 
Co., St. Louis, Mo., to proceed with the design and construction 
of a second 132,000-v. transmission line extending from the 172,- 
000-hp. Osage hydroelectric plant now nearing completion in 
Central Missouri to the Page Avenue substation in St. Louis. 
This additional line will be 136 mi. long and will transmit energy 
from the Osage project to the power company’s system. Except 
for steel towers at river and highway crossings and along rail- 
road rights-of-way, the line will be built of standard H-frame 
wood construction along the right-of-way of the first Osage- 
Page Avenue transmission line. The estimated cost of the 
additional work is approximately $1,000,000. 
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Cuartes H. Bauer, for the past six years manager of the 
Automotive division of the L. H. Gilmer Co. of Philadelphia, 
has enlarged his sphere of action to embrace the entire sale of - 
the company’s industrial and automotive products. 


Boarp oF Directors of Worthington Pump and Machinery 
Corp., Harrison, N. J., has announced the election of LaMonte J. 
Belnap as chairman of the executive committee of that corpo- 
ration. Mr. Belnap is succeeded as president by Harry C, 
Beaver, formerly vice-president. 


THE AMERICAN PROPELLER Co. division of Bendix Aviation Corp. 
has appointed the Engineering Sales Co. as its representative in 
the Chicago district to handle Paragon propeller type ventilating 
fans for industrial plants, buildings and power plants. The pro- 
peller construction is unique in that the core is of laminated 
birch, sheathed in monel metal. 


Catalog Note 


MetuHop for preventing belt slippage by the use of Gripwell 
Duktex is discussed in detail in a recent bulletin issued by Grip- 
well Manufacturing Co., 110 West 34th St., New York. Accord- 
ing to the manufacturer, this method applies a specially-treated, 
processed canvas called Gripwell Duktex cemented to the surface 
of the pulley with Gripwell compound. This is designed to form 
a semi-elastic gripping surface that leather, rubber or woven 
belts can readily grip and at the same time to provide a source 
of belt treatment. 


Lava for electrical and mechanical uses, radio receiving sets, 
vacuum tubes, industrial gas burners, carbon black tips, burner 
heads, pilots and many other applications is described in detail 
in a well-illustrated, letter-size, 24-page bulletin issued by Ameri- 
can Lava Corp., Chattanooga, Tenn. No standard forms of this 
material are kept in stock but the catalog illustrates a wide 
variety of products which can be made up from it according to 
the specifications of manufacturers of various types of equip- 
ment. The bulletin also discusses magnesium oxide ceramic for 
various insulating purposes. 


E..iotr Disti1LLaTtiIon EQuipMENT, consisting of fractionating, 
condensing and vacuum producing equipment for distillation , 
processes is described in bulletin G-3 just issued by Elliott Co., 
Jeannette, Pa. 

Dust Recovery from Rotary Dryers in Coal Preparation 
Buildings, is the title of a paper by E. H. DeConingh, of The 
Dust Recovering & Conveying Co. of Cleveland, Ohio, which is 
being reprinted in bulletin form as bulletin No. 50. It describes 
the equipment and methods used to recover dust from a coal 
pulverizing, crushing and drying plant and to eliminate dust 
“emission. 


Corrosion RESISTANT VALVES as developed by the Wm. 
Powell Co., 2595 Spring Grove Ave., Cincinnati, Ohio, are de- 
scribed and illustrated in a new catalog, which discusses electro- 
lysis and galvanic action, points out what must be known about 
a system to provide intelligently for corrosion resistance and 
lists the alloys available for the purpose. The company works 
on the basis of careful study to solve each problem according to 
conditions to be mét and avoids any attempt at a “cure-all” 
method for corrosion. 


Various TYPES of electrical equipment are described in the 
following group of bulletins just issued by the General Electric 
Co., Schenectady, N. Y. GEA-995-B superseding 995-A, Arc 
Welding in Industry; GEA-137-B, superseding 137-A, low speed 
synchronous motors types TS and QS for direct connection to 
reciprocating compressors; GEA-1406, explosion-proof totally 
enclosed, fan-cooled single-phase motors % to 2 hp., standard 
speeds, 110, 220, 440, 550 v.; GEA 67-B superseding 67-A, Float 
Switches for use with automatic pumping equipments for water- 
level control; GEA-1450, Mechanical-Drive Turbines type D-58 
noncondensing; GEA-1441, Electric equipment for oil refineries; 
GEA-1449, The Oil-blast baffle for FH breakers already in serv- 
ice; GEA-1438, G-E Novalux open-type floodlights; GEA-708B 
superseding 708-A, “7600 Series” synchronous motors from 125 
to 600 hp. at various speeds and for both 2-phase and 3-phase 
service; GEA-1435 Blast Gates for low-pressure air and gas 
systems; GEA-1317-A, Surge Indicators to point out insulator 
flash-overs on transmission lines; GEA-1422, New Automatic 
Oscillograph; GEA-1458, Textolite Laminated; GEA-1420, Time 
Meters type KT for measuring the operating time of machinery; 
GEA-1448 automatic supervisory equipment, code selector system; 
GEA-1404, Type GAX Directional Distance Relay for alternating 
current circuits; GEA-1430, Air circuit breakers, trip-free, type 
AL-1; GEA-1389, the Oil Blast Explosion Chamber for oil cir- 
cuit breakers; GEA-721-A, Indoor Bus Supports, porcelain insu- 
lator type, 7500, 15,000 and 23,000 v.; GEA-938-B, superseding » 
938-A Switchgear accessories; GEA-1429, Plastic Products. 
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Power Plant Construction News 


Calif., Kettelman Hills—The Texas Co., 929 South Broad- 
way, Los Angeles, Calif., plans installation of power equip- 
ment in connection with proposed rebuilding of portion of 
oil absorption plant at Kettleman Hills, recently destroyed 
by fire with loss reported over $300,000. 


Calif., Martinez—The Armstrong Cork Co., Lancaster, 
Pa., plans installation of electric power equipment in proposed 
new plant for manufacture of cork flooring and kindred prod- 
ucts, on site recently acquired at Martinez, entire project 
reported to cost over $500,000. 


Calif.. San Francisco—The St. Francis Ice Co., care of 
Carl S. Plaut, 1201 California Street, has plans for an ice- 
manufacturing plant at Tenth and Bryant Streets, to cost 
close to $100,000, with machinery. Property has been leased 
at location noted. 


Calif., Santa Rosa—The Pacific Gas & Electric Co., 245 
Market Street, San Francisco, plans rebuilding of power 
transmission line, in vicinity of Santa Rosa, about 20 mi. 
estimated to cost $67,000. Company engineering department 
is in charge. 


Calif., Vallejo—The Vallejo Electric Light & Power Co., 
Vallejo, has plans under way for a new power substation at 
the foot of Kentucky Street, reported to cost about $100,000, 
with equipment. W. A. Jones, 403 Alameda Street, is engineer. 


Conn., Hartford—The Beverage Products Co., 130 Bellevue 
Avenue, contemplates installation of electric power equip- 
ment in connection with alterations and improvements in 
plant. W. H. Newick is vice-president. 


Fla., Tampa—The Tampa Electric Co., Tampa, has auth- 
orized the immediate construction of a power substation in 
the downtown district to cost over $100,000, with equipment. 
Company engineering department is in charge. 


Ga., Atlanta—The International Vegetable Oil Co., Milton 
Street, is said to be planning the installation of electric power 
equipment in connection with proposed rebuilding of portion 
of compounding plant, recently destroyed by fire with loss 
reported at close to $100,000. 


Ga., Tybee—The Town Council, Thomas Gamble, mayor, 
is said to be planning the installation of electric pumping 
machinery and auxiliary equipment in connection with a pro- 
posed water plant at Savannah Beach. 


Ill., Breese—The City Council is considering extensions 
and improvements in municipal electric light and power plant, 
including installation of additional equipment, estimated to 
cost about $24,000. 


Ill., Calumet City—The D. G. Chemical Co., Inc., Calumet 
City, plans installation of electric power equipment in connec- 
tion with proposed rebuilding of portion of chemical plant, 
recently destroyed by fire with loss reported over $75,000. 
F. L. Lofgren. 


Ind., Howell—The Security Oil Refining Co., Howell, near 
Evansville, Ind., recently organized, plans installation of power 
equipment in proposed new oil refining plant, near Howell, 
reported to cost close to $60,000. W. W. Fisher is general 
manager. 


Kan., Junction City—The City Ice Co. has approved plans 
for immediate construction of a one-story and basement ice- 
manufacturing plant, 45x75 ft., reported to cost over $35,000, 
with equipment. 


Me., Bucksport—The Maine Coal & Dock Co., Bucksport, 
plans installation of mechanical-handling equipment, includ- 
ing conveyors, hoists, cranes, etc., in connection with pro- 
posed rebuilding of portion of storage and distributing plant, 
recently destroyed by fire with loss reported at close to 
$200,000. 


Mich., Cassapolis—The Common Council is considering a 
bond issue of $50,000, fund to be used for installation of a 
municipal electric light and power distributing system. It is 
proposed to call a special election to vote bonds at an early 

date. 


Minn., Kenyon—The Village Council has called a special 
election on Oct. 14, to approve a bond issue of $40,000, for 
a municipal power substation and distributing plant, for which 
plans have been prepared. A. S. Kindseth is village clerk. 


Nev., Boulder City—Six Companies, Inc., 405 Montgomery 
Street, San Francisco, Calif., contractor for the construction 
of the Hoover Dam at Boulder City, plan installation of elec- 
tric power equipment in proposed sand and gravel plant at 
that place, estimated to cost about $250,000. Ellison & Rus- 
sell, Pacific Building, San Francisco, are engineers. 


N. Y., Long Island City—The New_York & Queens 
Electric Light & Power Co., 28-19 Bridge Plaza, Long Island 
City, has plans for an equipment storage and distributing 
plant, reported to cost close to $50,000. Company engineering 
department is in charge. 


N. Y., New York—The Consolidated Gas Co., 4 Irving 
Place, has filed plans for a_one-story pumping plant at arti- 
ficial gas works, Hunts Point Avenue and Bronx River, 
Bronx, to cost about $40,000. James F. Hunter is company 
architect, address noted. 


N. Y., Port Jervis—The Crowhurst Brothers Leather Co., 
Port Jervis, is said to be planning the installation of electric 
power equipment in connection with proposed rebuilding of 
local tannery, recently destroyed by fire with loss reported 
over $100,000. 


Ohio, East Liverpool—A committee has been oppointed 
to secure estimates of cost and data regarding a proposed 
municipal electric power plant in the East End district. J. T. 
Croxall is chairman of committee. Mayor Ralph C. Benedum 
is actively interested in project. 


Ohio, Van Wert—The City Council; Van Wert, plans in- 
stallation. of pumping machinery and auxiliary equipment, in 
connection with a proposed municipal sewage disposal plant 
and sewer system, for which a bond issue of $500,000, will 
soon be arranged. 


Okla., Hobart—The City Council is said to be planning 
the installation of pumping machinery and auxiliary equip- 
ment in connection with extensions and improvements in 
municipal waterworks, entire project to cover over $400,000. 
A. A. Kirby is mayor. 


Okla., Muskogee—The Community Ice & Produce Co., 
Sulphur Springs, Texas, plans the construction of a two-story 
and basement ice-manufacturing and cold storage plant at 
Muskogee, estimated to cost about $50,000. 


Ore., Portland—Hubert Kubic, 1444 East Seventh Street, 
has filed plans for a one-story ice-manufacturing plant at 
1405 Madrona Street, to cost close to $30,000, with equip- 
ment. Work will be placed under way at once. 


Que., Mount Royal—The Common Council plans exten- 
sions and improvements in municipal power plant, including 
installation of equipment and is said to be arranging a call 
for bids early in November. W. R. J. McNeil is engineer. 


Texas, Kilgore—The Humble Oil & Refining Co., Houston, 
Texas, plans installation of power equipment in proposed new 
oil refining plant in the vicinity of Kilgore, reported to cost 
over $350,000. 


_ Texas, Wellington—The Common Council plans installa- 
tion of a gas distributing system for commercial service, for 
which a bond issue of $65,000, has been approved. 


Wash, Seattle—ThHe Municipal Power Department, J. D. 
Ross., superintendent, is said to have plans under considera- 
tion for proposed municipal hydroelectric power plant, to be 
known as the Skagit station, estimated to cost close to $5,000,- 
000, with steel tower transmission lines, switching stations and 
other auxiliary structures. 


Wis., Oshkosh—The Wisconsin Distributing Co., 701 
South Main Street, Oshkosh, has plans under way for a 
two-stery and basement cold storage and refrigerating plant, 
about 50x100 ft., to cost close to $50,000, with machinery. 
D. E. Anderson, Marquette, Mich., is architect. 


Wis., Portage—The City Council, Portage, is said to be 
planning the installation of pumping machinery and other 
power equipment in connection with a new sewage disposal 
plant. Pearce, Greeley & Hansen, 6 North Michigan Avenue, 
Chicago, Ill., are consulting engineers. 


Wis., Wisconsin Rapids—The Common Council is con- 
sidering plans for a new municipal electric light and power 
plant and will soon secure estimates of cost. C. P. Cross is 
city engineer. 








